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Today, our electrical equipment encircles the globe; some serving at 
Greenland’s ice cap or in Kiska’s fogs ... others stewing in the swamps 
of a Pacific atoll. 

With the destinations of war-products totally unknown, manufac- 
turers logically have preferred “building-in” WESTONS on their con- 
trol panels. They know that a WESTON will perform dependably Sensitive Relays 
anywhere ... that there is sound reason behind WESTONS acceptance DC, AC, and Thermo Switchboard 
as the international standard. and Panel Instruments 

And tomorrow, with equipment reaching known markets, instrument 


® Laboratory Standards 

®@ Precision DC and AC Portables 
@ Instrument Transformers 
& 
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; ; ; , : @ Specialized Test Equipment 

preferences will remain unchanged. For while human life no longer will : 

be at stake, reputations will. So manufacturers will continue to “build- @ light Measurement Me 

in” the instruments which consistently tell-the-truth . .. to build broader and Control Devices 

market acceptance and customer good-will, and assure highest @ Exposure Meters 

efficiency from the machines which bear their name. @ Aircratt Instruments ” 
@ Electric Tachometers ¥ 
@ Dial Thermometers JAl 


s Weston 


WESTON ELECTRICAL INSTRUMENT CORPORATION 
618 FRELINGHUYSEN AVENUE, NEWARK 5, NEW JERSEY 
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Today’s Thinking on Tomorrow’s Load Building 
FRANK R. INNES, Associate Editor, “Electrical World” 4 


Suwvey and analysis of present plans for post-war load building including com- 
parisons on bases of 1943 average annual usages ‘in residential and rural servites 


Mystic Switching Station Design Keynotes Simplicity and Reli- 


, ability—I 
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Service Problems Met in Novel “Sub” Design 


s 
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ARMORED CABLE came in... to stay 


Nearly half a century ago, Armored Cable became.a 
recognized standard wiring assembly. Combining in- 
sulated wires and a flexible steel conduit as it does, 
in one unit, no other system is safer, more reliable, 
or easier to install. 

The Type R wires — two, three or four conductors, 
in sizes No. 14 AWG to No. 2 AWG — are twisted 
together, paper wrapped and efficiently protected by 
the interlocking flexible steel armor, which is zinc 


coated in order to resist rust. 
Armored Cable has been used consistently for 
original wiring and extensions in homes and business 
buildings, and for machine connections in factories. 
Send for Book No. 189 describing all varieties of 
Armored Cable and giving valuable information on 
how to install properly. Hazard Insulated Wire 
Works, Division of The Okonite Company, Wilkes- 


Barre, Pa. 


HAZARD & 


INSULATED WIRES AND CAB 
for every electrical use 
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Furnished in 3 types for: Guy Strain In- 4 CONSTRUCTION LINEMAN will tell 
sulators, Spool Insulators, Disc Insulators you more about the value of Electroline 
Automatic Dead Ends in fewer words than 
the engineers who designed them. The 
lineman knows, from practical experience, 
how quickly and easily and confidently he 


Feed Thicuah: Tyne 3300 Serkes can install Electroline Automatic Dead Ends 


Easy to take up slack. Jumper é 
installation made easy — per- and guarantee a good job. 


mits tapping back of dead end 


Electroline Automatic 
Dead End to fit Spool 
Type Insulators .. 


\ 


Electroline Automatic 
Dead End to fit Guy 
Strain Insulators . 


PRS Gs 


ET I a TE 
+ FOR 2%, ee Lee, 


He appreciates these features; Full 
automatic gripping—no tools nor extra 
equipment required; Full strength of 
conductor maintained, without slip- 
age; Full reclaimability for further use. 
This Automatic Dead End dampens 
vibrations and guarantees full life 
of conductor. 


Electroline Automatic Dead End to 
fit Disc Type Insulators 


Utilities have chosen Electroline Auto- 
matic Dead Ends to cut construction 


costs, save time and insure stronger 
lines. 


You may well profit by the same ad- 
vantages. Get the complete details 
on up-to-date methods and equipment 
used in dead-ending. Write for Bulletin. 


Prices on Request. 


cath iieeaaatsdedakiaen 
Originators and Patentees of Automatic Line Splices and Dead Ends 
4127 SOUTH LA SALLE STREET a CHICAGO, ILLINOIS 
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IN THE WESTOVER STATION of New York 
State Electric and Gas Corporation, this recently in- 
stalled Elliott condenser serves a 35,000-kw turbine. The 
condenser contains 27,000 sq. ft. of surface, is arranged 
two-pass, with divided water-boxes, and is equipped 
with backflush water valves which enable the operator 
to change the direction of flow through tubes and 
water-boxes to remove trash. Beyond this, it is of typi- 
cal Elliott design, featuring large areas, fan type tube 
arrangement, and no baffles to cause pressure drop by 
directional changes in steam flow. 


This condenser is making a very good record, fully 
in line with the performance Elliott users expect and 
Elliott engineers demand, of Elliott condensers. 


ELLIQTtt.¢€ OM P A RY 


Heat Transfer Dept., JEANNETTE, PA. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


Tube arrangement tells the story of condenser performance. Elliott 
engineers have developed a system of tube spacing which insures the 
maximum number of tubes in direct contact with the incoming steam, 
regulation of steam velocity because tubes are arranged in converging 
straight lines, and maximum steam penetration. Partial tube supports, 
cut out in the steam lane section, result in complete longitudinal steam 
distribution with minimum pressure drop. Water collecting plates are 
provided to prevent blanketing of tubes in the lower half of the 
condenser. 


STEAM TURBINES e GENERATORS e MOTORS « 


DENSERS « FEEDWATER HEATERS AND SeArRAtCin : 


STEAM JET EJECTORS 
TURBOCHARGERS FOR DIESEL ENGINES 


CENTRIFUGAL BLOWERS 


CLEANERS ¢ STRAINERS ¢ DESUPERHEATERS FILTERS — 
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@) July testing for January service. Any 
condition can be duplicated—tfog freezing, Mile UL Lut 
rain or sleet freezing, or soaking wet and ee Let 
quick freezing —at the freezing point or 
well below. 
RL La) ie td 9 
® Complete three-pole switch with operating Cl ale 
mechanism has been tested, first open and 
then closed, and the operating effort is 
known for any condition. HORN GAP SWITCHES 


€) These ice-testing facilities helped find the 
answer to many switchgear problems before INTERRUPTER SWITCHES 
present War production limited this activity 
and will be available again when total 
peace time production again prevails. CUTOUTS AND 


THERMO-RUPTERS 


SWITCH OPERATING 
aR ES 


SUBSTATIONS 


OPEN OR ENCLOSED, 
ISOLATED PHASE 
tS) ee te 


aL eh bes tS 
SYSTEMS 


- AUTOMATIC 
SECTIONALIZING 
EQUIPMENT 


A three-pole 69 KV. type TTR-A switch, 

shown here in the freeze chamber at 8° | 

below zero, in a fine mist. Above, the . METAL CUBICLES 
same switch after it was withdrawn for 

operation test. 


Controlled FREEZE TESTING , nea 
\\ — 


RAILWAY ano INDUSTRIAL ENGINEERING COMPANY, GREENSBURG, PA. 


IN CANADA—Eastern Power Devices, Ltd., Toronto 


SHOWN BELOW. 


LINES 


B® Electric furnace steel is newly im- 
portant! Today, steel ingot capacity in 
electric arc furnaces is more than-four 
times the 1939 tonnage. And with the 
vital wartime need for high grade armor 
plate, hundreds of arc furnaces have been 
operating on two-shift and even round- 
the-clock schedules. 

Reducing operation costs and boost- 





The Electrical Way| 


SOARING DEMAND FOR ELECTRIC STEEL BRINGS IMPROV 
IT'S AN EXAMPLE OF ALLIS-CHALME?: 


ing ingot production is the job tackled 
by designers of auxiliary furnace equip- 


ment, like the unit-responsibility 
Allis-Chalmers substation illustrated 
above in a schematic drawing. 
Representative elements featured aré 
quick-acting Regulex*electrode control, 
and a low maintenance furnace switch for 
disconnect duty, coordinated through the 


*Allis-Chalmers Trademark 


ALLIS © CHALMERS 
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yito Get More Ingots 


TIC MP WUD. S OOO SOS tee FOL eOME USER OTM SPU UREN 
¢ WARTIME DEVELOPMENTS WITH A PEACETIME FUTURE. 








operator’s control with furnace trans- Another example: Metal "caves in," 
former and control current transformerse creating a short circuit between elec-= 
trodes. "Regulex" instantly reverses 
voltage to raise the electrodes . e -« 







































ge Here's one operator problem that decrease current... save the electrodes 
Allis-Chalmers solves: Disconnect de= from burning. 
yice, used to isolate furnace transformer In one plant, this smooth, faste 
from power lines, must operate from 40 to acting generator actually permitted one 
100 times daily. To avoid lost produc- or more extra "heats" per day, in com- 
tion time, the device must be mechanical- parison with contactor-type controls. 
ly rugged, and comparatively mainte-=- 
nance=free. 


To meet these requirements, Allis= 
Chalmers now offers a sturdy load-break 
disconnect switch—expressly designed 
for repetitive arc furnace duty. Only 
slight maintenance is needed... con= 

C tacts are long-lived. 

Note side=mounted tap-changer, 
standard on all sizes of Allis-Chalmers 
furnace transformers. Side position of 

¢ tap-changer is important maintenance- 
wise, since the mechanism is required to 
operate from 5 to 5 times per furnace 
"heat." 





ge "Hold That Arc!" is the command 
given to furnace electrodes by Allis-= 


for smooth operation and quick response. : 


gap After steel strip is tin-plated 
electrolytically, it must be heated just 
enough to cause the plated tin to reflow. 
This gives the plated surface a mirror= 
like, lustrous finish. The problem is 
to impose an accurate control on the re= 
flow current in accordance with speed 
changes, acceleration and deceleration 
REGUL of the line. 
GULEX EXCITER SET FOR FURNACE CONTROL Leouvate PRomuled® Gdutsel Gian ths 
job more efficiently than previous de=- 
What "Regulex" does: During the fur- vices. Finished tin plate is produced 





y hace melt, the surface of the charge in shorter time and with less scrap! 
od Settles, increasing arc length to the 

electrodes. "Regulex" goes into action gap Look for other interesting new 
r + + « builds up voltage to run the winch developments in power and electrical 
, motor in a direction which lowers the equipment from Allis-Chalmers. Maybe we 
r electrodes . . . maintains speed of pro= can help you now or inthe future. ALLIS- 
e duction. CHALMERS, MILWAUKEE 1; WIS. A-1802 





a Tune in the Boston Symphony, Blue 
Network, Saturday at 8:30 pm, EWT, 
J & 
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Wood X-Bracing For Transmission Structures 


Developed By 
HUGHES BROTHERS 


HUGHES “X” BRACES 
WILL: 


The Hughes “X” Brace 
has made possible the desire 
of Design Engineers for 2 Pe : es _. 1—Increase the strength of 
an economical, structurally NN : ies oe oh the structure. 
sound type of wood transmis- .. <> J _  2—Reduce Deflection. 
sion construction. a = - ff. 7 - eat 3—Reduce Earth Pressure. 

4—Permit Longer Spans. 


5—Permit the use of small 
Four standard’ types of =. 
poles. 


“X” Braces are _ available, 
6—Reduce Maintenance. 


ranging in wood size from 


234” x 314” to 334” x 834”. 


7—Maintain Wood Insulation. 


8—Reduce Costs. 


“X” Braces are equally adaptable for Tangent,- Angle, Dead End, River Crossing, 
Substation and Distribution Structures. 

Many years of full size structure tests, plus our years of field experience, enables our 
Engineers to give you real, practical assistance. 





Left: 


Unbraced 
structure. Top 
deflection 58 
inches. Calcu- 
lated strength, 
4060 Ibs. 


Right: 
HUGHES 
X - braced 
structure. Top 
deflection 6 
inches. Calcu- 


lated strength, 
13,600 Ibs. 


vie HUGHES f ili’ BROTHERS wan 


Catalog 10 SEWAR D\ \ WNEBRASKA Bulletin 15 
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ro Give You Tue rinesr Varnished Cambrie Cables 


YOU CAN BUY... 


.. THIS IS WHAT WE DO 


ny 

REE-CONDUCT 

VARNISHED CAMBRIC CABLE 
Ber yO ula 


ee a Sa 


. research and 
ao well-equipes ed cambric 1s teste 


; tories, th — 
oesistance to the effect of ho 


The cambric tape is criticall 


* gauge, thread count an 


i Iled ov 
ecisely contro 

be far in excess of norma 

s from each lot are tes 


4. pra under carefully controll 


And finally, experienced ore 
d. + proved tapes to the ca a 

sign ed equipment that insu a 

Saat angle of application, 


trol of tape position. 


“THE war has made it necessary 


for Varnished Cambric Cables 
to handle much of the load formerly 
carried by rubber. These cables 
have been substantially improved 
to meet more exacting performance 
requirements. 

Higher resistance to heating and 
aging now permits the cables to 
carry heavier loads for longer peri- 
ods. The development of stronger 
tapes and tougher varnishes pro- 
vides greater resistance to mechan- 
ical abuse and to the action of sol- 
vents on the varnished film. More 
precise methods of application of 
the tape to the conductor insure 


and testing lab- 
1 and solvents. 
y examined for 
d tearing strength. 


ens subject it to aging 
1 requirements. 


i tric 
ted for dielec 
ed conditions. 


rators apply these 
using newly de- 
proper tension, 
d positive con- 


more uniform mechanical and elec- 
trical properties throughout the 
cable. 

Why not take advantage of the 
reliability and long-lived perform- 
ance that these improved Varnished 
Cambric Cables offer? 

Whether you need low voltage 
wire or high voltage power cables 
up to 15,000 volt rating (that em- 
body the latest discoveries in 
shielded cable with PS semi-con- 
ducting tapes to eliminate corona 
formation )—or even a 50,000 volt 
precipitator lead—there is a type 
ideally suited to your requirements. 
Catalog on request. 


AMERICAN STEEL & WIRE COMPANY 
Cleveland, Chicago, and New York 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Export Company, New York ° 


UNITED STATES STEEL 
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ZS 
WS 
PM 
7- WHEN MY STOCK oF 
ELECTRODES RAN Low, 


Der We! 
ZBEING A WELDER I‘D ASK FOR RODS ACCORDING To AWs 
NUMBERS. BUT THOSE CONFUSING TRADE NAMES PUZZLED ME. 


HERE'S 
ALLIS-CHALMERS 


USE of standard American Welding Society 
classification numbers make Allis-Chalmers elec- 
trodes eaty to remember and easy to bay. Every rod 
in the line is made for a definite AWS standard — 
and each rod is sold according to its official AWS 
number. There's no confusing trade name, no com- 

licated numbering code. 


rvandle electrodes, 


WELD-O-TRON 


A-C WELDERS D-C WELDERS 


It's the logical way to ALLIS CHALMER 
ee 


Smooth-flowing and with quiet arc characteristics, 
these electrodes are available in both a-c and d-c 
types. They're shop-tested and production-proven in 
Allis-Chalmers own huge plants. Our nearby welder 
dealer or A-C district office can supply you. Write 
for bulletin B6340. A 1779 


MILWAUKEE T, 
WISCONSIN 


ALLIS-CHALMERS 
ELECTRODES 


me 
peti stile Poon 


a Vien tx che Bascom Swmphamn, Ble Norwark, eeure Saturdax ac 8:30 pm, ET. 
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THE BEST BUY FOR 
SECURE GUYS.... 


BACKED UP BY 
INNUMERABLE TESTS 


4 SAE-1035 Heat Treated Steel 
Bolts. 


Two Drop Forged Bases. 


American Standard Heavy 
Semi-finished Nuts for Exact 
Wrench Fits. 


Grooves Support Strand and 
Prevent Distortion. 


Strands are Forced Together 
with Heat Treated Bolts and, 
being meshed together, tend to 
snub each other giving maxi- 
mum holding power. 


Repeated tests are your guarantee of positive hold- 
ing power. The Tubase Guy Clip, originated by 
The Joslyn Company is tops in holding power. 


up by tests conducted by the Robert W. Hunt Co. 
Engineers. A pamphlet containing a complete rec- 
ord of these tests with discription of test method 
will be mailed on request. Mail your request to: 
Joslyn Mfg. and Supply Co., 20 N. Wacker Drive, 
Chicago 6, Illinois. Ask for "Joslyn Tubase Guy 
Clips, Test Information.” 


The table below indicates the recommended num- 
ber of clips required to develop the full rated 
strength of galvanized 7-wire guy strand without 
my slippage. These recommendations are backed 


NUMBER OF CLIPS NEEDED TO 
DEVELOP FULL RATED BREAKING 
STRENGTH WITHOUT SLIPPING 


RATED 
REAKING 


TYPE OF STRAND B 
STRENGTH 


CAT. NO. 
TUBASE CLIP 





al 


Regular 
Siemens-Martin 
High Strength 


1900# One 
3150# One 
4750# Two 


3200# One 
5350# Two 
8000# Two 


4250# One 
6950# Two 
10800# 


7400# 
12100# 
188007 


} 1/4” 
\ 1/4" 


Regular 
Siemens-Martin 
High Strength 


( 5/16” 
| 5/16" 
| 5/16” 


( 3/8” 
/ 3/8" 
| 3/8" 


Regular 
Siemens-Martin 
High Strength 


Regular * 
Siemens- Martin 
High Strength 








JOSLYN MFG. and SUPPLY CO. 


20 NORTH WACKER DRIVE 


YN MFG. AND SUPPLY CO. Kansas City 16, 


"ees Monticello 2, Ind. @ Omaha 4, Neb. @ 


eal LET-i T+ ae | 


isehied. COMPANY, NEW YORK 5,N. Y. @ 


Le hag 25, Md. @ Boston 16, Mass. @ Phila- 
ule) A Pa. @ Richmond 21, Va. @ Rochester 
oe @® Rutherford, N. a a Sel lal baeda) 


¥. & 


JOBBERS SUPPLY COMPANY. St. Paul 4, Minn 
@ Portiand 9, Ore. @ Seattle 4, Wash. 


IOSLYN CO. OF CALIFORNIA. Los Angeles 11 
Calif. @ San Francisco 3, Calif. 


SOUTH EAST JOSLYN CO. Cincinnati 7, Ohio @ 
Atlanta 3, Ga. @ Cleveland 13, Ohio @ Jackson- 
ville, Fla. @ Lexington, Ky. 


CHICAGO 6, ILLINOIS 


PAUL A. DOUDEN CO., Denver 2, Colo 
PAUL CARSON, Amarillo, Tex. 


JOSLYN SOUTHWEST CO. Dailas 1, Tex a 
Houston 4, Tex 


SOUTHERN JOSLYN CO. New Orleans 19, La 


WH. E. RANSFORD, Pittsburgh 22, Pa 
J. J. Costello, Boston 16, Mass 





What Does It Take 
lo Build Great Motors: 


quality men like Bill Seebode, 50 

year man at A-C. There’s no ma- 

chine known that can assemble the 
maze of wiring and insulation that goes 
into a stator with Bill’s skill and care 
...or that can fully test how well he’s 
done his job. There’s only one test... 
wait 5, 10, 15 years and see. And that’s 
the test that has proved over the years, 
Allis-Chalmers motors are great motors! 


1 FOR ONE THING, it takes a lot of 


But that’s something we must 

know, through generous sample 
testing, about every motor before it can 
tackle a job for you. Part of the “physical 
exam” McGarvey Eddleman is giving 
this motor is the heat-run test... check- 
ing speed and temperature hourly while 
motor runs at full load. It’s just one 
precaution that helps A-C build con- 
sistently great motors. i 


NO—THAT’S NOT A SICK MOTOR, 
Actually it’s a very healthy one. 


nT 


\ 


that they have won and are keepin 

the confidence of engineers an 

gperating men throughout Ameri- 
can industry, have a oa stake in 
every motor they build for you. That’s 
one reason why Stan Brothers follows 
his job so intently .. . as he painstakingly 
polishes a shaft down to a finish slicker 
than silk, getting rid of every irregularity 
that could someday invite failure. 


2 HUNDREDS OF A-C MEN, proud 


YES, MEN MAKE MOTORS! Men 

like Sam Meister, for example. 

The machine doesn’t exist that can 

duplicate his skill. With an acety- 
lene torch in one hand, a silver alloy 
rod in the other, Sam silver-brazes the 
end connections on famous Allis-Chalmers 
rotors. Round and round the connections 
he works — expertly flowing in molten 
alloy to form a joined structure that can 
withstand as much heat as though it 
were a single die-casting. 


TO WATCH HIM OPERATE, you'd 
think Walter Conner was conduct. 
ing a one-man scrap drive. Not 
that he finds many defective motor 
shafts in the course of a day’s inspection 
— but he sure Jooks for them. And 
when he finds one — bang — it lands 
on a scrap pile. In a way, we feel it’s 
the group of motors we didn’t build 
that’s behind the reputation: “You can 
depend on Allis-Chalmers Motors!” 


[ YOU COULD MEET and 
talk with the men who build 
Allis-Chalmers motors, you might 
be surprised to learn how keenly 
they are aware of the big personal 
stake they have in every motot 
they build for you. 


They know that factory tests to 
fully pre-determine how well a 
motor is built just don’t exist; that 
there’s still no substitute for te 
sponsible craftsmanship. 

And they know that when they 
build great motors for you they're 
making friends — and that friends 
are something no company 
its workers can have too many of. 

Next time you need the kind of 
extra-quality (but not extra-price) 
motors Allis-Chalmers builds, 
check with our nearby district 
office. Or write direct to ALLS 
CHALMERS, MILWAUKEE ae 


a Tune in the Boston Symphony, Blut 
Network, Saturday at 8:30 pi, EWVT. 


de Meh i 
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AyebePeO TESTS CANNOT PREDICT — 
w/e STATION INSULATOR SERVICE 


cS 


Lh » But You Can Rely Upon 0-B’s 30-Year Record 


Specified M. & E. tests on a switch and bus insulator deal wholly with the 
present--present strength, present dielectric values. They tell you accurately what 
you have mow. But “now“ is only one important consideration in station insula- 
tion. Ten, twenty, thirty years from now represents service performance and can’t 
be predicted reliably by any known set of tests or specifications. 

Has O-B anything concrete to offer in the way of looking into the future? 
Just this: Thousands of O-B insulators have rounded out thirty. years of station 
service and are still on the job. Big improvements have come about since these 
pioneers went to work. Today’s designs have better reason for such performance. 

It’s a matter of actual record, gained from the longest station insu- 

q lator history in the industry, that sound reliability is an integral part of 

‘ go O-B Insulation. You can’t assure such future performance by any specifi- 
- cations or tests, but you can get it simply by writing “O-B” on your order. 


2495-H 


CANADIAN OHIO BRASS COMPANY, LIMITED 


MANSFIELD, OHIO, U. Ss. A. NIAGARA FALLS, ONTARIO 


ELECTRICAL WORLD © November 11, 1944 15 





Air Conditioning helps this theatre 
put on GREAT shows! 


in war industries, in stratosphere chambers, in penicillin 
plants, in military installations—wherever wartime ap- 
plications demand new and improved equipment. After 
victory this compact, flexible, efficient equipment will 


You watch the Jap take a torpedo amidships. 


Your eyes strain to catch every changing scene, every 
detail, every flicker of motion. You see the Jap flounder 
... and sink. This is a great show! 


Air conditioning not only helped to make those 
unforgettable pictures clear and sharp and bright . . . it 
helped make possible the hit itself! Because the optical 
aiming and viewing system used in the periscope of this 
U.S. submarine was ground and polished to high stand- 
ards of precisioa—in an air conditioned workshop. 


Tomorrow’s air conditioning is being previewed today 


be available for all business . . . from G-E. 


When the time comes, would you like to be one of the 
first to get information about postwar G-E Air Con- 
ditioning? Write: General Electric Company, Air Con 
ditioning and Commercial Refrigeration Divisions, Section 


449, Bloomfield, N. J. 


PPB BOBO POPBEXE OBOE PT 
IX BUY...and hold... WAR BONDS <Z 
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i o lite, Py by 
GENERAL @& ELECTRIC 


Hear the General Electric Radio Programs: The ‘’G-E ALL-GIRL ORCHESTRA,” Sundays, 10p.m., EWT,NBC...“*THE WORLD TODAY” News, Every Weekday, 6:45 p.m., EWT, CBS 
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Accidental contact with live parts is impossible with these 


PANELBOARDS 


for LIGHT and POWER 
FEEDER DISTRIBUTION 


In these panelboards, the switch and fuse are combined in one unit — the current is OFF when the 
door is open, or the fuse carrier removed. This arrangement also renders replacement of fuses safe 
— quick — and easy. 


Both the @ Klampswitchfuz and the @ Pulfuzswitch Panelboards are assembled from standardized 

units. In each, the switch blades make pressure contact with the fixed switch parts, assuring full 

current-carrying capacity. This, with the silver-plated contact parts, insures low resistance to current 
flow, and reduces heating. 


Below: A Klampswfuz Panelboard with 30, 60 and 100 @ Solderless Type Pressure Connectors on switch units and 
Amp., 575 volt units. @ Klampswfuz capacities are mains, and generous wiring space, expedite connection... 
30 to 1200 Amp., 250 volt AC or DC, and 575 volt AC in Bodies aie treated i t hin d tri ae hed 
2, 3 or 4 pole types, single or double throw. prevent rusting an ims are finis 

in attractive pearl gray enamel...Approved by Under- 


writers’ Laboratories, Inc. 


Ask the ¢ Sales-Engineer 


how this equipment can be applied to your requirements. 
His long experience is at your service, without obligation. 
Write for the name of the one nearest you — or see listing in 
Sweet's, Electrical Buyers’ Reference, or Thomas’ Register... 
Frank Adam Electric Company, Box 357, St. Louis (3), Mo. 


At right: A Pulfuzswitch type 
Panelboard with 60 Amp. branch 
circuits. @) Pulfuzswitch capac- 
ities are 30, 60 and 100 Amp., 250 
volt; 30 and 60 Amp., 575 volt, 2 
and 3 pole. 
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RUSSIA 


Threat... or Promise? 


this ‘war is ended, two nations—the United 
V States and Russia—will possess the bulk of the 
world’s military and industrial might. 

Whether this new situation will hold seeds of catas- 
tophe or of unprecedented opportunity will be deter- 
nined by policies . . . still to be formulated. 

If this concentration of power leads to a bitter strug- 
de for supremacy, then the world will be turned into a 
gant munitions factory. 

If it is used cooperatively to maintain order, then, I 
idlieve, the stage is set for a long era of prosperity . .. 
and peace. 

Itis time that Americans, whether of the Right or the 
lett, face this basic issue squarely and open-mindedly. 


* « w 


No group in this country has a greater stake than 
have business and industry in seeing that a satisfactory 
Russian-American understanding is reached. 

Without such an understanding there can be no rea- 
snable hope for more than a temporary and insignifi- 
cant reduction of our crushing wartime tax burden. If 
the threat of a clash between these two giants impends, 
neither bankers nor governments will run the risk of 
lending on a scale adequate to maintain international 
trade at levels necessary for our future prosperity. 
Potential international customers, instead of buying 
freely in open world markets, will be forced—as during 
the dangerous period introduced by Hitler in the early 
1930’s—into the trading camp of whichever power they 
fear most. 

If, however, Moscow and Washington will agree on 
cooperative plans for maintaining the peace, American 
business will enjoy enormous new trade opportunities 
after the war, 

x bed 

Russia, during the three and one-half years since it 
was attacked by Hitler, has conclusively proved to a 
doubting world that it is a top-flight military power. 
— railroads did not break down under the strain 
of war, 

Regions accounting for nearly 70 per cent of Stalin’s 
key industries were engulfed by the invading Nazis, but 

ore they fell, Soviet management engineers per- 
iormed a near miracle by transplanting entire industries 
a thousand miles to the Urals with the loss of as little 
& four months’ production in many cases. 

Though American planes, trucks, and medical sup- 
plies have been welcomed by Moscow, fairness demands 
the admission that more than 98 per cent of American 
production has not gone to the Russian front. 

Russian planning and Russian equipment won the vic- 
tories of Leningrad, Stalingrad, and the Caucasus. 
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: But these measures of Soviet military strength — 
Siicative as they are of an unsuspected economic de- 
Yelopment—fail to picture in adequate detail the star- 
potential of the Russian market after the war. 
ussia, for instance, has two and one-half times the 
atea of the United States. 


It has a population of nearly 200,000,000, and this is 
increasing at the rate of 2,500,000 a year. 

And statistics just released show that Russia has three 
times as many youngsters under 16 as has the United 
States. This is a measure both of war potential and of 
a vast commercial market. 

And remember that in no part of the world before the 
war was per capita production rising as rapidly as in 
the Soviet Union. 


* * *% 


German armies occupied a region in Russia roughly 
equivalent to the territory in the United States north 
of Richmond, Virginia, and east of the Mississippi. 

This huge area—with its counterparts of Pittsburgh, 
Buffalo, and Bridgeport; of Illinois corn fields, New 
York dairy farms, and Maine potato harvests—was twice 
subjected to the most withering destruction; first by the 
Russians themselves when they retreated before the 
Germans, and then by the Germans when they with- 
drew before the victorious Russians. 

As a result, 30,000,000 people are in urgent need of 
complete reoutfitting. They need houses and shoe laces, 
trolley cars and baby carriages, tractors and livestock, 
hydroelectric plants and electric light bulbs. 

Many of these needs will be met at home. It is doubt- 
ful, for instance, if Moscow will import cooking utensils 
or sewing machines, for many of Russia’s huge war fac- 
tories can quickly be converted to peacetime production 
of such consumer goods. 

But for the rebuilding and expansion of her industries 
Russia looks to the United States for equipment. 

Soviet representatives already are in this country with 
authority to negotiate for technical men and the equip- 
ment necessary to rebuild the great Donbas coal mines 
according to the most modern American methods. 

It is important to remember that Russia’s whole iron 
and steel industry, its non-ferrous mining and process- 
ing, some of its chemical production, much of its coke 
roasting and gas recovery, practically its entire auto- 
mobile and tractor industry, and the largest of its 
hydroelectric plants, are based on American machinery 
and processes. 

It is known among manufacturers that Russia recently 
has asked for bids on shipbuilding equipment, construc- 
tion and roadbuilding machinery, alloy steels, textile 
machines, plastics, and a long list of rail, air, and water 
transport supplies. 


* * * 


The Soviet Union, however, has more than a rehabili- 
tation job on its drawing boards. 

The first Five-Year Plan, which, as we all remember, 
was completed ahead of time in 1932, was devoted almost 
exclusively to heavy industry. Russia set out to build 
for itself the machines and the factories which, in later 
years, could turn out, at home, modern equipment for a 
vast range of light industries. 

Stalin, when he inaugurated the second of his famous 
Five-Year Plans, promised that before it was completed 
Soviet factories would begin to turn out a flow of con- 
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sumer goods — ready-made dresses, canned foods, soap, 
cosmetics, shoes, kitchenware, automobiles, telephones, 
and modern houses. 

But, by 1935, Moscow realized that Russia could not 
afford to enjoy such luxuries in the face of growing 
political tension in Europe. So, when the third Five- 
Year Plan was launched, there was no fanfare. Russians 
continued to wear their old clothes, to eat whatever 
simple food was available, and began grimly to build 
the industries which ultimately produced enough tanks, 
planes, and guns to turn the tide of battle at Stalingrad. 

It is characteristic of Moscow that even before the 
last battles with the Nazis are over, Russia is planning 
to pick up its Five-Year Plans where the war had inter- 
rupted them. 

Invitations to participate in a permanent exhibition in 
Moscow already have been mailed to American manu- 
facturers. Soviet officials want their public to see sam- 
ples of our new machine tools, aluminum and alloy 
products, oil-drilling machinery, bulldozers, and prefab- 
ricated kitchen equipment. Russia already is projecting 
specific plans to resume the job (1) of making the coun- 
try an industrial giant comparable to the United States, 
and (2) of making life more pleasant for a long-suffer- 
ing people. 
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What is the measure of this postwar market in the 
Soviet Union? 

Some estimates place the total quantity of goods which 
Russia might take from the United States during the 
first two or three years after the war as high as 
$5,000,000,000 a year. Then, as Russian industry is re- 
stored, imports from the United States might taper off 
perhaps to $2,000,000,000 a year. 

Actually, these estimates are far too optimistic, inless 
the United States is prepared (1) to help Russia pay by 
buying vast quantities of Soviet raw materials, and (2) 
to provide large credits to handle the purchases during 
the first few years of rehabilitation. 

The relations of American exporters with Russia dur- 
ing the period covered by the three Five-Year Plans 
have been eminently satisfactory. Moscow has met all 
of its obligations punctually; fifteen years of experience 
have reduced contract forms to the point where they 
cause a minimum of misunderstanding between the 
Russian representatives and the American producers; 
individual American companies with extensive prewar 
experience in handling Soviet business already are of- 
fering large credits on initial postwar orders though 
these may yet be replaced by large government credits 
at lower interest rates. 

But the volume of trade with Russia after the war 
hinges upon Moscow’s ability to pay. Never before the 
war did the United States buy more than $30,000,000 
of goods a year from Russia. As late as 1938, Soviet ex- 
ports to this country amounted to as little as $23,500,000, 


‘ far less than enough to pay even the service charges on 


the credits which would have to be extended in con- 
nection with exports of several billion dollars a year. 
Only South Africa produces more new gold each year 
than the Soviet Union. But the United States does not 
want gold; more of it would only complicate the prob- 
lem of controlling prices here. 

If the United States, however, is to achieve, after the 
war, the high level of national income which is neces- 
sary (1) to keep our expanded factories in operation, 
and (2) to service the national debt, it might absorb 
from $90,000,000 to $100,000,000 a year of the kind of 
goods bought from Russia before. the war—furs, timber, 
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manganese, chromium, and handicrafts. But unless this 
volume of purchases from Russia can be boosted by an- 
other $50,000,000 annually, credits of the size n 

to fill immediate Russian needs could not be serviced 
without large supplemental importations of undesirable 
gold. 

The nub of the situation is that Russia offers an ex. 
traordinary potential market particularly for our heavy 
industries which have grown so enormously during the 
war. But if this sales outlet is to materialize, then the 
United States must find a way to import from Russia 
(or from Russia’s debtors if any) from ten to twenty 
times as much as we did before the war. Instead of 
merely going after the export business, American busi- 
nessmen must explore with the Russians the possibility 
of buying bigger supplies of Soviet products, 
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But more than the Russian market itself hinges upon 
sound cooperative action by the world’s two leading 
military-industrial nations. 

If trade between them is held to a minimum and if 
relations are strained, the flow of trade all over the 
world will be adversely affected. 

Europe, long this country’s biggest export outlet, cer- 
tainly will never take the bold steps necessary to re- 
constitute its economy on a peacetime basis if Russia 
and the United States drift into a race for military 
supremacy. 

The Balkan states, which may be industrialized by 
Moscow in order to reduce their dependence on Ger- 
many, and the Arab world with its huge need for 
transportation, irrigation, and sanitation, will not dare 
accept American credits or make big contracts with 
American engineers if Moscow frowns on the deals. 

And refusal of Russia and the United States to work 
cooperatively to maintain the peace would kill, in their 
present embryonic stage, all dreams of a vast indus- 
trialization program for China. 


* * vr 


The opportunity to make a major change in the trade 
map of the world and at the same time to achieve 
sharp rise in our own standard of living is before us 

It demands of American business leaders the kind o 
boldness and imagination that their predecessors dis- 
played when they pioneered this country’s unknow 
West. 

It demands realistic action by men who know that the 
solution to this country’s real foreign trade problem 
under today’s conditions lies in boosting imports no 
exports alone .. . men who are not afraid of being paid 
for what they sell. 

It calls for leaders who will approach Moscow ani 
other major customers at once with constructive plans 
that would parallel in scope those on which this county 
is waging war... leaders who will make it clear at the 
outset that this bid for cooperative action empha 
demands that each nation shall have complete ‘ 
to determine its internal political and economic orga 
zation without interference from the other. 2 

It is this caliber of leadership upon which our futur 


hinges, 
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low MASS, extra-flexible switch parts mean LIGHTNING STROKES dissipated through low CLAMPS. There is a Kearney Con-nec-tap 
high resistance to mechanical shock and heavy resistance path to ground. Power follow-up clamp for the most unusual load or construction 
short-circuit rupturing capacity. interrupted within the horn fibre fuse tubes. problem. Made in many types for all wire sizes. 


ELIMINATE CHARRED CARTRIDGES 


All Kearny fuse links are de- In easier days when lines and fuse links were 

signed to operate at fullload well carrying only a fraction of their rated loads the 

below the charring point of fibre temperature margin of safety was sufficient. 

—the material used asaliner in With today’s loads you are inviting certain 

all cutout cartridges. You may trouble unless you know the operating temper- 

have had failures of cutout car- ature of your fuse links and cutouts at full load 

tridges on heavily loaded lines, current. If you haven’t investigated ask your 
bobs not if you are using Kearney fuselinks.Or, supplier for this information or better still 
your cutout cartridges may be operating on change to Kearney—the fuselinks with the low 
the ragged edge where there is not enough heat temperature characteristic. Your inquiry on 


to cause actual charring, but quite enough to 
desiccate the tube to the point where the rup- 


turing capacity of the cutout is greatly impaired. 


LOW TEMPERATURE 


FUSE LINK PACKAGING is next in importance 
to electrical performance. Unless they are suf- 
ficiently protected against the rigors of transit, 
storeroom and field handling their precision 
goes for naught. 
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this subject will be welcomed by Dept. “‘H.” 


JAMES R. KEARNEY CORPORATION, 
4236 Clayton Ave., St. Lovis 10, Missouri 


INTERCHANGE 





POWER TOWN, U.S.A. 


ERE is the model town of Coulee Dam, 
Washington, just below the great 
dam where more power is destined to be 
produced than in any other plant in the 
world. When, as ultimately planned, its 
present huge 800,000-kilowatt output is 
more than doubled, the Grand Coulee 
project will be the world’s greatest elec- 
* trical power producer. : 
Wherever turbines — steam or hydro — 
are used to generate electrical power, effi- 
cient operation can be materially aided and 
maintained by the use of effective Texaco 


lubricants. 
Texaco Regal Oils (R & O) — a new high 
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TUNE IN THE TEXACO STAR THEATRE EVERY SUNDAY NIGHT — CBS 
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in preventing rust and oxidation — keep 
steam turbine systems clean, bearing tem- 
peratures normal, governor action smooth 
and sensitive. These oils free themselves 
rapidly from air and water, are highly 
resistant to gum formation and sludging. 

Texaco lubricants have proved so effec- 
tive in service they are definitely preferred 
in many fields, a few of which are listed 
at the right. 

Texaco Lubrication Engineering Service 
is available to you through more than 2300 
Texaco distributing points in the 48 States. 
The Texas Company, 135 East 42nd Street, 
New York 17, N. Y. 
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* HELP WIN THE WAR 


ELECTRICAL WORLD @© November 


° 


BY RETURNING EMPTY DRUMS 


THEY PREFER TEXACO 


% More revenue airline miles in the; 
U. S. are flown with Texaco than. 
with any other brand. 


e 
% More buses, more bus lines and 
more bus-miles are lubricated with 
Texaco than with any other brand. 


* More stationary Diesel horse- 
power in the U. S. is lubricated with 
Texaco than with any other brand. 


*% More Diesel horsepower on stream- 
lined trains in the U. S. is lubricated . 
with Texaco than with all other 
brands combined. 


* More locomotives and railroad 
cars in the U. S. are lubricated wih 
Texaco than with any other brant 
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At the 3000 KVA, 13200/220- | 
440 volt industrial substation 
shown, the S & C Load In- 
terrupter Disconnect and Fuse 
Combinations provide for safe, 
economical load switching and 
short-circuit protection on the 
«primary side of the transformers, 

S & C Load Interrupter Dis- 
connect and Fuse Combinations 
for outdoor service simplify in- 
stallation, save space and main- 
tenance. They meet many load 
switching requirements at sub- 
stantial savings. 

Increasing number of installa- 
tions shows a definite trend 
toward this modern equipment 
and wide usage has demon- 
strated its adequacy, reliability 
and economy. S & C Load Inter- 
rupter Disconnect Switches are 
made for both Outdoor and In- 
door installation. 


Consult your nearest S & C sales engineer or write for 
engineering data bulletin, 


i 


SCHWEITZER CONRAD, Inc. 


4435 Ravenswood Ave., Chicago 40, U. S. A. 
Supplied in Canada through Powerlite Devices, Ltd., Toronto, Ont. 


LOAD INTERRUPTER 
DISCONNECT 
and FUSE COMBINATION 
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By Specifying 


G&W TYPE “FC” OIL FUSE CUTOUTS 


on your transformers 
FULL COOPERATION WITH TRANSFORMER MANUFACTURERS (IS ASSURED 


Transformer manufactured by Wagner Electric Corp. 
Equipped with G & W No. FC42B oil fuse cutouts. 


= Secure the advantages of complete unit 


metal enclosed construction with CUT- 
| OUT BOX attached to the transformer. 
: Installation labor is reduced by merely 
| terminating the feed cables in’ potheads 
(also made byG & W) or within the cut- 


out insulators inside the box. Conduit 
connections can be made on the pot 
head or directly on the box. 

An economical primary load-break oil 
switch with overload and short circuit 
fuse protection. 


Send for Bulletin 425 
iCc&W ELECTRIC SPECIALTY co. 


7780 DANTE AVENUE 


CHICAGO 19, ILL., U. 8. A. 


In Canada—Powerlite Devices, Lid., Toronto 


FOR FUSING AND SWITCHING 
PRIMARY CIRCUITS 
SUBWAY - OVERHEAD - VAULTS 
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The Success of Your Post-War Plans 


May Depend Upon Electric Cables 





From among the many types of Simplex 
insulated wires and cables we would 
like to help you select the one most 
likely to give you efficient, economical 
service in carrying out your post-war 
plans. If cables of special design are 


necessary to meet your particular _ re- 
quirements our cable engineers, who have 
specialized for many years in unusual 
cables for unusual service, will be pleased 
to cooperate with you in getting exactly 
the wire or cable you need. 


SIMPLEX TRADE NAMES ARE A GUIDE TO SIMPLEX QUALITY* 


ANHYDREX underground or  sub- 
marine cables with water resistant 
insulation that needs no further pro- 
tection from moisture. 


CONDEX parkway or underground 
cables with flexible, interlocking steel 
armor, 


FIBREX abrasion-resistant tree cables 
for power line installation among 
trees or where chafing may occur. 


LATOX small diameter communica- 


tion or control cables with conductor 
insulation made from liquid latex. 


requirements. 


duits. 


PLASTEX wires and cables with low 
voltage: plastic insulation. 


SIMCORE" building wire to meet f : 
National Board of Fire Underwriters’ Service cables for overhead, service 


TIREX flexible, rubber-sheathed cords 
and cables for portable electric ma- 
chine tools and appliances. 


*Buna S has replaced natural rubber in all ‘Simplex rubber insulations. 


SIMPLEX: 


Signal cables for railways and police 
or fire department signal service. 


entrance or service drop. 


Lead covered cables for under- 
ground distribution with conduit. 


Steel taped underground cables for 
distribution without conduit. 


TELEX underground telephone wire 
for rural installations without con- 


Power cables with impregnated pa- 
per or varnished cambric insulation. 


Simplex Wire G Cable Co., 79 Sidney Street, Cambridge 39, Mass. 
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GEARMOTORS SAVE 


INSTALLATION TIME AND EXPENSE 


Gearmotors can be installed easily and 
quickly . . . with definite savings in time, 
trouble and expense. Once out of the crate, 
they’re mounted and in operation with a 
minimum of time lost. 

No other type of speed reduction is as simple 
to put into operation . . . because a gearmotor 
combines motor and speed reducer in one 
compact, easy-to-handle unit. It mounts on a 
single foundation, or directly on the machine 
to be driven, with no more expense than mount- 
ing a single motor. No complicated figuring is 
required ... 


adjusting of many separate units. 


no time-consuming aligning and - 


Gearmotor installations save time because 
there are no belts, pulleys, open gears, guards 
or other pieces of equipment to be mounted or 
aligned separately. A recent typical installa- 
tion of a splashproof gearmotor on a grain 
unloader saved $200 because the gearmotor 
made the housing and countershaft unneces- 
sary. 

Ask your Westinghouse representative about 
this and the many other basic advantages of 
gearmotors. All of these are discussed in detail 
in a new handbook, ‘“‘Gearmotor Applications”. 
Ask for B-3218. Westinghouse Electric & 


Mfg. Co., P.O. Box 868, Pittsburgh 30, Pa. 
J-07223 


REASON NO. 1—GEARMOTORS SAVE SPACE 
REASON NO, 2—GEARMOTORS SIMPLIFY SELECTION, ORDERING, DELIVERY 


Westinghouse 


One of a series sponsored by Westinghouse 
fo promote the use of gearmotors 


PLANTS IN 25 CITIES... 
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OFFICES EVERYWHERE 
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(gearmotors 


ELECTRICAL WORLD @ November 11, 1944 


WHY INSTALL WESTINGHOUSE 
GEARMOTORS? 


eee here are 
10 good reasons 


1. FEWER PARTS TO WEAR. The simple, efficient, design 
employs a minimum of moving parts. 


2. BPT ““TOUGH-HARD”’ GEARS AND PINIONS. This 
exclusive Westinghouse heat-treating method ‘“‘tough- 
hardens”’ teeth for maximum resistance to shock and 
impact—means longer wear. 


3. USE ALL WESTINGHOUSE MOTOR TYPES—open... 
totally-enclosed . . . splashproof . . . explosion-proof—to 
meet changes in operating conditions quickly and easily. 


4. INTERCHANGEABILITY OF PARTS between unit types 
reduces your parts’ replacement stock by 40%. 


5. HIGH EFFICIENCY of gearing parts assures full motor 
horsepower at output shaft . . . only 2% power loss for 
each gear set. 


6. POSITIVE LUBRICATION of gears and bearings by 
automatic splash system reduces probable maintenance to 
twice-a-year change of oil. 


7. EASY ACCESSIBILITY. Gearing parts can be readily 
inspected or easily removed to make gear ratio changes. 


8. IMPROVED FOUNDATION STABILITY. Feet are under 
the gear case . . . placing support next to the gearmotor 
load. Each foot is reinforced by external ribs. 


9. UNIT RESPONSIBILITY for design... manufacture... 
and service. Westinghouse builds both motor and the gears. 


10, MEET A.G.M.A. STANDARDS. Westinghouse Gear- 
motors are specifically designed and built to meet 
A.G.M.A. standards... easy to order and match to the job. 
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lighting engineers will study 


no charge or obligation for this service, except 


Available to architects, engineers, distributors, 


| buildings, hotels; shops, and indus 
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and give you their recommendation. There is — 
your cooperation in. giving nasa formation. .. 


contractors, and managers of stores, offices, . 
a g er plants... j 


FEDERAL ELECTRIC COMPANY, Ing 


Lightin 


In planning to meet the keen competition for peacetime production ang 
sales, management is giving special consideration to proper lighting, Dy. 
ing the conversion period, as manpower and materials become ay, 

there will be many new installations, especially of fluorescent lighting, }; 
is important that these new installations be properly designed.“ 

Federal Electric Company, Inc. recognizes the value, to itself and to the 
lighting industry, of satisfied users, and successful installations, regardleg 
of whose equipment is used. Therefore, this company offers to share, fredy 


its years of experience and knowledge of lighting, with any prospectiyg 
user, in cooperation with his architect, consulting engineer, electrical goods 
distributor, and electrical contractor. 


PLEASE PIN 
THIS FORM 


ORR 


letterhead. and 


GALA 


— 


Branch Offices: Cincinnati » Dallas + Dulvih 

Houston « Indianapolis « Kansas City * Louie 

ville * Milwaukee * Minneapolis * New Orleans 
New York « Philadelphia 
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ANNOUNCES HELP IN SOLVING YOUR LIGHTING PROBLEMS 


/nformation Service. 


There are 2 kinds of 


As a leader in the manufacture of gaseous discharge tubular lamps for 15 
years, Federal Electric Company, Inc. and its engineers have solved thou- 
sands of lighting problems. They know how to secure the most efficient 


lighting at minimum cost. They also know what not to do, and can help 


users avoid mistakes which might prove disappointing and costly. 


To make this help available to more prospective users than its engineers 
could possibly reach personally, the company now offers “Lighting Infor- 
mation Service.” You, your architect, engineer, or contractor, are invited 
to submit your lighting problem on the form below, or in a detailed letter 
if you wish. Our engineering staff will make a sincere effort to give you the 
best possible solution to your problem. 


fluorescent lighting 
**Hot Cathode” is the 
common heater fila- 
ment t of fluores- 
cent li pating; “Cold 
Cath is the im- 
oreven shell elec- 


‘ trode of which 


Zeon is the outstand- 
ing iniitapla. Long 
ife, lower mainte- 
mance cost, and iter 
flexibility are distin- 
guishing features. 


—Tencometenyouneqetien wed i Bhp he yng 


Zeon cold cathode fluorescent lighting 
gives a high level of even, glareless light 
at Northern Ordnance Incorporated, 


Minneapolis, Minn., war plant. 
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FEDERAL ELECTRIC Co MPANY, INC. “crrnes (BH ewvision 


8700 S. STATE ST., CHICAGO 19, ILL 225 N. MICHIGAN AVE., CHICAGO 1, ILL. SUBSIDIARY COMPANY ° + * FEDERAL 


TELEPHONE VINCENNES 5300 TELEPHONE STATE 0488 BRILLIANT COMPANY, ST. LOUIS, MO, 
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GOULD PLANTE 


OR HALFACENTURY <G 
Gould has been con- ens 
stantly testing and improving 
the design of the Gould Plante my 
battery. Typical of this dev- 
elopment is the one-piece pure 
lead positive plate, a construc- 
tion that eliminates fractures 
and strains due to dissimilar 
metals. 
Pure lead also gives the Gould 
Plante its inherent character- 
istic of maintaining a constant 
volume of active material. 
This assures the user of flat, 
even voltage, sustained ca- 
pacity and exceptionally long 
service life. 


GOULD STORAGE BATTERY CORPORATION ‘i Hi Rp Ne ee IND 
Un TERY PRODUCTION AT DEPEW PLANT 
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Hand ‘em a quick “K.0. 


The two dangerous antagonists of an ordinary switch 
... Overload and Short Circuit . . . are out of luck 
when they attack a Trumbull “AT” Circuit Breaker. 

A thermal trip prevents trouble from momentary 
overloads . . . passes them on without current in- 
terruption. 

And when heavy over- 
loads or short circuits threat- 
en, the multipole common 
trip-bar instantly “Quick- 
Breaks” the circuit on all 
poles. Arc is broken up and 
smothered in an improved 
isolating chamber which 
keeps damaging elements 
from contacts and entirely 
away from the breaker 
mechanism. 


TRUMBULL 


ENCLOSED 
“AT’ CIRCUIT BREAKERS 


Instant automatic tripping is indicated by the 
handle position . . . between “Off” and “On”. When 
trouble has been removed, move handle to extreme 
“Off” and then to “On” for restored service. 

“AT” enclosed Circuit Breakers are regularly 
listed in 2 and 3 pole, 15 to 600 amps. incl.—125 to 
600 V.A.C. or 125 to 250 V.D.C. Also in single 
pole 50 amp. frame size breakers, 125 V.A.C. or D.C. 

“AT” Circuit: Breakers are an insurance against 
damage .. . no live parts exposed. Long service life 
is assured, without repairs or part replacements. 

Illustrated and described 
in Trumbullaid Circular 314 
(revised). 


ELECTRICAL CONTROL 
APPARATUS 


Safety Switches and Circuit 
Breakers . . . Service Equipment 
. .- Motor Control . . . Control 
Centers . . . Panelboards ... 
Switchboards . . . Feeder Dis- 
tribution Systems, etc. 


MBULL ELECTRIC MANUFACTURING COMPANY e PLAINVILLE, CONN, © a GENERAL ELECTRIC @ ORGANIZATION 
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OA As High -Volt VT 


. lnterconnections 
with other utilities? 


PACIFIC ELECTRIC'S 
Bushing-Sype 


Current Transformers 
Assure HIGH ACCURACY 


POWER : measurements at small-load power factors 

can be in error by 5 or 10 percent due to the 
phase-angle error of the current transformer used in 
ordinary metering equipment. 


For example, at 20 percent load power factor, a 
current transformer phase-angle error of 40 minutes 
produces an error of 5 percent. 


Reduce that resulting loss in revenue by using 
Pacific Electric's Type CP High-Accuracy Bushing- 
Type Current Transformer with phase-angle errors 
TYPE CP Installed in Pacific Electric Breakers both of less than 25 minutes over the entire load range. 


ee ee The ratio errors are correspondingly small and 


Type CP Bushing-Type Current Transformers can less than 0.25 penn 
be installed in both old and new Pacific Electric These low-cost “CP” Transformers make unnec- 


Breakers of 115-kv. and above, in ratios 200/5 up essary separately-mounted wound-type transformers. 


with high-secondary-burden capacity. : “op? . 
Send for our Bulletin No. 57 for full details about Since “CP” Transformers are installed around 


these transformers which meter accurately and are bushings of an oil circuit breaker or transformer, they 
safer. require no extra station space. They save steel, copper, 


sors 3 Ee ha G. B. Kirkwood bushings and oil. 
Seattle iy 7 10s Angeles i; Calif For ten years large portions of utilities’ inter- 


-,B. Redmond Co. - C. C. Musgrove connected power have been metered by Pacific Elec- 
ae ee 508 Insurance Bldg. tric’s “CP” Transformers which have proved highly 


Other Representatives in Principal Cities accurate. 


he Pacific Electric Mfe. rin 


5815 THIRD ST., SAN FRANCISCO 24, CALIF. P.O. BOX 419, GARY, INDIA’ 
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Paves BIG FAMILY OF 


High Frequency Cables 


ate Sd ES TU EVERY HIGH STANDARD 


A big family — 29 types of high frequency cable — yet 
so high are their standards of construction and per- 
fermance that every one of the following Intelin High 
Frequency Cables meets all the requirements of the 
most exacting specifications: 


1. Coaxial, Solid-dielectric, Semi-flexible Lines: *RG-5/U, 
6/U, 8/U, 9/U, 10/U, 11/U, 12/U, 13/U, 14/U, 15/U, 
17/U, 18/U, 19/U, 20/U, 29A/U, 54/U, 54A/U, 58/U, 
59/U. 
2. Coaxial, Air-spaced, Low Capacitance Lines: 7/U, 62/U, 
63/U. 
3. Coaxial, Attenuating Lines: RG-21/U, 42/U. 
4. . Coaxial, High Impedance, Spiral Delay Line: RG-65/U. 
5. Dual (balanced) Lines: RG-22/U, 57/U. 
6. Dual-coaxial, Highly Balanced Lines: RG-23/U, 24/U. 


To date, for every new high frequency cable need, 
Intelin has developed and produced the answer. 
“aike-aanpmenplcl aalatauas: Whatever your requirements in high frequency 
nating Committee. : cable, consult Federal first. 


ee aM 4g LLL MALL OREO Y LULL 


V4 
Sfor Newark I, N. J. 
cen 
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today’s efficiency. 





not yesterday’s 





€ 
~ 
q 


eS: 


Even when kerosene lamps were employed widely, they were not con 
sidered efficient. They were used simply because there was nothing better. 

On the same basis, many of the older types of circuit protection wert 
considered adequate. But today, they are as out of place on circuits (in the 
115, 220, 440 and 550-volt classes used in every plant) protecting valuable 
machines and important processes, as kerosene lamps would be where 
modern lighting now aids accurate seeing. 

Modern circuit breaker protection is available today in every form 
required to protect essential industrial power, light and appliance circuits. 
Because the “De-ion” (fuseless) Circuit Breaker assures the best protection 
and the lowest lifetime cost of any protective device, progressive operating 
men and forward-looking business leaders are asking this question: 

“Is it good business to continue to use ‘kerosene-age’ protective devices 
for ‘air-age’ plant equipment and circuits?” 


The facts on the opposite page may help answer that question. _ 5.60566 


© Westinghouse 


PLANTS IN 25 CITIES . . OFFICES EVERYWHERE 
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here’s why... 


ore positive protection for circuits and 
achines. “De-ion” Breakers give accurately 
alibrated, automatic protection against severe 
verloads and short circuits .. . the same pro- 
ction that safeguards vital equipment on our 
modern battleships. 


eeps machines on the job. No unneces- 
y time out—“De-ion” Breakers do not in- 
frrupt production on harmless momentary 
pyerloads. When breaker does operate, service 
an be restored simply by closing the breaker. 
Nothing to replace or repair—no idle time lost 
waiting for special maintenance attention. 


FOR LOAD CENTERS 
PANELBOARDS 


CIRCUIT BREAKERS 


reater safety. Completely molded insulat- 


enclosures are positively sealed to protect 
orkers and. maintain calibration. Circuit 
eakers cannot be blocked with coins, nails, 
r other foreign articles. 


lower costs—“De-ion” (fuseless) Circuit 
eakers have a lower lifetime cost. Nothing 
eres or requires replacemest when. 


Ask your Westinghouse representative for 
facts and figures. Westinghouse Electric & Mfg. 
Co., P. O. Box 868, Pittsburgh 30; Pa. 


esti ins 
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Boke oneaty be. 


“DE-ION” /fuse/ess) CIRCUIT BREAKERS 
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/ LINE CONVERSION 
WITH LAPP LINE POSTS 


is the fastest way to fortify your system.... 
and uses least materials 


New or increased load demands frequently can most efficiently 
be handled by conversion of existing lines to higher voltage. — 
For this job, Lapp Line Posts are particularly suited. Using 
present sound poles and conductors, conversion to high 
voltages can be accomplished with no more than new cross- 
arms and Lapp Line Posts. Nor need such construction be 
considered as an emergency temporary expedient. Such a line — 
approaches the current ideal for a new line; and your Lapp ~ 
Posts can be expected to give trouble-free service for a longer 
period of years than you ever got from conventional insulators, 


LAPP INSULATOR COMPANY, INC., LE ROY, N.Y. 


ver 
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AUTOMATIC MOTOR CONTROLS 


for A IACHINE TOOLS 
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BRADLEY 


,) 
| = 
QuALITY¥S— 


Bulletin 801-2—A 
complete line of stand- 
ord, heavy duty and 
precision limit switches, 


Bulletin 800—There 
are over 800 varieties 
of standard and heavy 
duty A-B push buttons. 


err 


Bulletin 700 — Small 
solenoid operated re- 
lays are available in 
single and multiple 
pole construction. 


This special panel 
controls the se- 
quence operation 
of the above ma- 
chine. A-B relays 
and contactors 
provide the split- 
cycle perform- 
ance which means 
extra production 
of highest quality. 


Merona’ 


ae er 





From the complete line of Allen-Bradley trouble-free 
motor controls, you can always find the right combination 
of standard units to meet any special industrial require- 
ment. Our control engineers will gladly help you with your 


problems. Write for any bulletin listed below. 
3 Of the 9 Standard Enclosures 


Bulletin 640 and 
740 Semi-Auto- 
matic and Auto- 
matic Resistance 
Starters 


Bulletin 353 Small Drum Switches 


Bulletin 600 Manual Starting Switches 3 





Bulletin 860 Solenoids 


\x 
nn 


ALLEN-BR 





have extra room ior pulling large 
electrical cables and for splices 


(CONDULETS are manufactured only by’ Crouse-Hinds) 





Extra long wiring chamber facilitates the handling of large electrical conductors. 


Types. The variety of types of Mogul Condulets simplifies the layout of conduit systems 
for large conductors. 


Covers. Dome-shaped blank covers in sheet steel or cast Feraloy provide extra wiring 
space. Blank or wire-hole covers in Bakelite. l1-wire to 9-wire. 


Sizes. For l-inch to 6-inch electrical conduit. 
Gaskets available for vaportight or raintight installations. 


Listed in Condulet Catalog No. 2500, Section 5, Pages 17 and 18. 





Comparison of size of 
Type BC4 144” Mogul Condulet and 
Type C47 1%” Obround Condulet. 


Re ae ee ee 


r¥ 
SE Neteseb alot 
Distribution 
Through Electrical 





Wholesalers 





CROUSE-HINDS COMPANY ‘Ws 
SYRACUSE 1, N. Y.. U.S.A. 


= Birmingham - -Boston ‘Chicago - Cincinnati Cleveland---Dallas---Denver- Detroit --Houston—-Indianapolis- ‘Kansas City Los Angeles Milwaukee Minneapolis 
York-- Philadelphia -Pittsburgh-- San Francisco--Seattle-—-St. Louis—-Washington. Resident Product Engineers: Albany — Atlanta - Charlotte New Orleans 


CROUSE-HINDS COMPANY OF CANADA, LTD., Main Office and Plant: TORONTO, ONT. 


CONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING » FLOODLIGHTS 
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IFTEEN years have been 

spent in designing, building 
and testing the new Sterling Vik- 
ing ienel: Now the engine of the 
future is ready for you today. 


Into this masterpiece of engineer- 
ing design and craftsmanship has 
been built the most 


“KEEP BUYING 
WAR BONDS” 


advanced thinking of our times 
to give you an engine as compact 
and efficient as a gasoline engine 
of the same power rating— plus 
the economy of diesel fuel. 


It bears a name which for forty 
years has been the mark of de- 
pendability. 


If you are planning a chang 
in your war-tired power plant 
write for complete specification 
of the Sterling Viking diesel 
newest in the line of Sterliy 
engines—diesel, gasoline or g 
ranging in power from 85 hp. 


1200 hp. 
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The illustration shows details of one of 
the more popular Oliver Secondary 


















Racks. Other styles include racks for 
two, three and four wires; spacings 4 to 


ane 12 inches; types for heavy, medium or 
ant light service. 
itil 


Note the many practical advantages, 


sel 

e such as rounded, riveted points and 
é ¥ one-piece back. Heavy hot-dip galvan- 
1p izing provides complete protection. 


Insulators are dry-process brown 
glazed porcelain designed for high me- ME: 
chanical and electrical values. Packed HUMP COTTER PIN 





in heavy cardboard cartons for safe 
shipment. 








LIGHT SERVICE RACKS 





Oliver Catalog 43 
contains full informa- 
tion on Pole Line 
Materials. Have you 








































"2338 
Same general 
construction as 


4338 


Because little 
inspection is 


2636 
Oliver makes a 
complete line of 













No. 2238 > needed over House Racks, 

(above) except extended : as well as many 

lighter periods of time, other types of 

throughout this Oliver rack racks for special 
is popular for services. 


Rural work. 








Makers of Pole Line Materials Since 1894 
PITTSBURGH, PENNSYLVANIA 





1048. 
LECTRICAL WORLD © November 11, 1944 









BH NON-FRAYING FIBERGLAS SLEEVING 
. 



































Rested and electricians don’t have to 
be contortionists when working with non-fraying 
BH Extra Flexible Fiberglas Sleeving. Remark- 
ably resistant to stiffening, this always supple 
insulation won’t crack or rot with age. Whether 
in tough, active service or dead storage, it re- 
mains “‘fresh’”’ and easy to work, retaining its 
full insulating efficiency indefinitely. 


This special-processed sleeving won’t burn and 
is non-crystallizing at low temperature. It offers 
all the natural advantages of Fiberglas—high 
dielectric and tensile strength—chemical and 
moisture resistance—and many more—in addi- 
tion to its own unusual properties. 


You’ll want to see for yourself the cleaner 
cutting, non-fraying and non-stiffening features 
of the sleeving that simplifies assembly, lasts 
longer and cuts repair costs. BH Extra Flexible 
Fiberglas Sleeving is available in all standard 
colors. Sizes from No. 20 to 5%”, inclusive. Write 
for your samples today and compare! 


BH SPECIAL TREATED FIBERGLAS SLEEVING 
FLEXIBLE AS STRING! 


Here’s another high quality BH Fiberglas Sleev- 
ing. Due to the BH exclusive process no saturant 
is used, yet it will not fray out when cut and will 
withstand heat up to 1200°F. Made in natural 
color only—all standard sizes. Test it and try it! © 








PRODUCTS 






Dept. W Conshohocken, Penna. 
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BULLDOG WILL SPEED RECONVERSION 


All industry, during the war, has learned that good lighting 
pays for itself many times over — in bigger output, better 
work, less spoilage, and employee health. 

Plants equipped with BullDog Universal Trol-E-Duct 
will find its advantages multiplied in the reconversion 
period, and in the peacetime competitive race to come. 

It is the only system that provides completely flexible 
lighting. It brings lights close to the work — permits you 
to add new lights or re-locate present ones, instantly and 
wherever needed. 

Expert BullDog engineers are ready to help you now in 
your postwar preparation. Write for information about Bull- 
Dog Universal Trol-E-Duct and _ its 
companion systems — BUStribution 
DUCT for flexible power and Indus- 
trial Trol-E-Duct for portable tools, 

Cranes, hoists and other moving loads. 


ALSO MANUFACTURERS OF 


ee Ae oe 


VACU-BREAK SAFETY SWITCHES © SWITCH- tectric Products of 
BOARDS * SAFTOFUSE PANEL BOARDS ° CIRCUIT BullDog Flee Toronto, Ont. 


da, Ltd., 
MASTER BREAKERS * UNIVERSAL TROL-E-DUCT = 


* INDUSTRIAL TROL-E-DUCT. . Field Engineering Offices in All 
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Principal Cities 


Any type of light can be sus- 
pended from Universal-Trol- 
E-Duct — the Duct serving as 
both support and feed. Trol- 
leys or Plugs*inserted in the 
Duct convey current from the 
Duct to the lighting fixtures. 
—s 
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why so many EE’S 
consider solder a= 


F HYDENT connectors had no other exclusive virtues . .. EE’s would 
still insist on their use because they slice connecting costs! Here is 
about how a cost comparison works out: 


HYDENT 
Solder 
| aie “on on 
connection 


Connector Cost virtually a stand-off 
Solder Cost a total saving 


Labor Cost a big saving 
(Installing) 


But on all other counts, too, the HYDENT (indent-type) connection ranks 
equally high. It saves space, because it’s more compact; it’s strong mechan- 
ically, efficient electrically, and it has proved beyond doubt . . . through ser- 
vice records extending back for years . . . that indenting is the one way to 
make permanent electrical connections permanent. 

For complete specifications on HYDENT connectors, available in all 
types and for all wire and cable sizes, write to Burndy Engineering Co., 
107 Bruckner Boulevard, New York 54, N. Y. 


IN CANADA: Canadian Line Materials, Limited, Toronto 13 
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Compression and transfer molding of plastic materials is greatly 
speeded, rejects are reduced, heavier or more intricate parts.can 
be made, and mold damage is practically eliminated when the 
molding material is preheated electronically. Some users have 
reported overall increases in output of as much as 1300% 
(including increases due to improved quality) ; a 50% increase in 
the output of a compression press is a fair average! 


WHAT ELECTRONIC HEAT DOES: These remarkable improvements in 
plastics output are due to the uniformity and speed of heating 
possible when high-frequency electricity is passed through the 
plastic material. Although at ordinary frequencies (60 cycles, for 
example) most plastics are insulators, at high frequencies (mil- 
lion of cycles) they behave like conductors. 


The high-frequency current, produced by electron tubes, flows 
uniformly through the plastic, and is instantly converted to heat. 
Thus the inside receives as much heat energy as the outside—and 
at the same time. Temperature increases quickly and evenly, This 
same heating method can be applied to many other substances— 
wood, glue, paper, textiles, glass, ceramics, foods, rubber, etc. 


RESULTS: Because the plastic material is heated to molding tem- 
perature quickly, it has no time to “set” prematurely, The plas- 
ticity is high, hence flow into even intricate molds is quick, and 
molding pressure usually is greatly reduced. This, together with 
freedom from hard “cores,” means less stress on the mold, and 
virtual elimination of mold damage! Thus runs can be continuous, 
without shutdowns and expense for mold repairs. 


Mold closing is usually speeded, and since heat supplied through 
the mold has only to advance the temperature relatively little to 
the “cure” point, the curing time in the mold is reduced. Uniform 
curing tends to reduce internal stresses, and thus increase dimen- 
sional stability and reduce cracking and other rejects. The easy 
flow of the molding material puts less stress on molded inserts, 
and is less likely to displace them during molding. 


With electronic preheating, no ovens are needed, and the mold- 
ing material can be heated as needed instead of in batches; heat- 
ing time totals only a few seconds—usually under one minute— 
hence molding can begin as soon as the presses are up to tempera- 
ture in the morning. 


1S EQUIPMENT AVAILABLE? Yes. RCA can supply electronic gener- 
ators for plastics molding, and for many other applications—on 
priority, of course. If you have a problem, please write us about 
it in detail. (We'll keep it in confidence.) The coupon will bring 
you further information. Address: Radio Corporation of America, 
Electronic Apparatus Section, Box 70-49x, Camden, N. J. 


RCA ELECTRONIC HEAT 


RADIO CORPORATION 
oa 
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HOW ELECTRONIC PREHEATING 
INCREASES PLASTICS OUTPUT 


Complete Softening of Plastic Before Molding Speeds Press Operation; Improves Quality 
































THIS 4-0Z. PIECE of plastic was thoroughly softened for molding in 
about 15 seconds by an RCA 2000-watt electronic generator. 


EASE OF OPERATION is a fea- 
‘ture of the RCA 2-kw gen- 
erator. When plastic material 
is thoroughly heated, power 
goes off and cage pops open. 


ADDITIONAL INFORMATION ? 








i 

RCA, Electronic Apparatus Section, Box:70-49F, Camden, N.J. i 
a} — send me “Electronic Heat Speeds Plastics Mold- i 
0 Please send me information on heating... by i 
RCA electronic heat. ! 

I understand that this places me under no obligation, i 
I ceo a se i Lc cial ae dpcaals conics ae § 
OUMRNIINEI inde cuvce sncésscsocsabetesaceonebigastisanissescetmacadsseaspeltegammaiansbeageete ms i 
MAM 5 oooh sn, sidpndondspcc sal cada ah cotaocaaaoeeatsnse edeats seinen tod ce i 
Oe os Oia) tee eee 
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ROLLER-SMITH 4.5" PANEL INSTRUMENES = 


oa 


pried y ee 


AMPERES 
Where panel conditions permit their installation these 4.5" semi-flush Bakelite case 
instruments provide maximum readability. Scale length of d-c instruments is 3% 
inches and for a-c instruments is 3”@ inches. All instruments except rectifier types 
are accurate within 1% of full scale value at any point on the scale. Rectifier types, 
approximately 5%. 


Incorporating the long life and dependability developed during 40 years of fine in- 
strument manufacture, R-S 4.5“ panel instruments have a diversified field of appli- 
cation which includes: Radio Transmitters; Control Panels; Battery Testers and 
Chargers; Electronic Tube Testers and Analyzers; Automotive Analyzers: Instrument 
Test Units; Sound Movie Equipment; Motion Picture Control Panels: Arc Welding 
Equipment; Experimental and Amateur Radio; General Electrical Laboratory Testing; 
General Communications, etc. 

Any practical range can be supplied on short notice in d-c and a-c (Repulsion iron-vane 
and Rectifier type) models, with single or multi-range scales. Correspondence is invited. 


OTHER R-S. INSTRUMENTS: Panel, switchboard and portable instruments of practically 
every. standard-size, shape, capacity, type and style are included in the R-S line of 
electrical instruments. Shown here are (upper) 3.5" Miniature Panel Ammeter conforming 

to American War Standard C39. 2-1944 and (lower) ‘‘Steel-Six” Portable Ammeter. 


and don’t forget... BUY WAR BONDS 


Pang sel aS STANDARD AND PRECISION ELECTRICAL INSTRUMENTS + AIRCRAFT INSTRUMENTS + SWITCHGEAR * 
In all Principal Cities AIR AND OIL CIRCUIT BREAKERS + ROTARY SWITCHES + RELAYS + PRECISION BALANCES 


ELECTRICAL WORLD © November 11, 1944 














BRIDGEPORT'S IMPROVED DUACDHAR BRONTE 


) DEPENDABLE PERFORMANCE FOR MODERN REQUIREMENTS 


Modern engineering begins with the selection 
of materials which will meet higher standards 
and retain their fine physical properties in actual 
service. After many other materials were tested, 
| Bridgeport’s Improved Phosphor Bronze was 
) selected by General Control Company for the 
important spring contacts in this rotary cam 
lever switch. Absolute dependability, excep- 
tional fatigue resistance and long life have 
made Bridgeport’s Improved Phosphor Bronze 
a “must” with General Control Company. 

Bridgeport’s Improved Phosphor Bronze has 
won engineering acceptance by many manu- 
facturers of electric switches, relays, telephone 
equipment, electric refrigerators, radio and 
radar equipment and many other instruments 
and controls. 

Designers and engineers interested in prod- 
uct improvement through more suitable ma- 
terials for certain parts should investigate the 
resiliency, toughness, high strength and cor- 
rosion resistance of Bridgeport’s Improved 
| Phosphor Bronze. 

Your nearest Bridgeport technical advisor 
> will be glad to discuss Bridgeport engineering 
a alloys with you. 






































MR Rotary 
Cam Lever Switch 


BRIDGEPORT BRASS COMPANY 
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B-R-1-G-H-T 
FROM END TO END 
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SPARKLE /W THE POWDER... 


(W) - The greater the care in selection and compounding of phosphor powders for 











fluorescent lamps, the greater the brightness from the lamp, and the more - 


See-ability the lamp produces in service. 


Westinghouse research engineers found, for example, that foreign substances in a batch 


—just one part in a million—make an appreciable difference in light output. 


To eliminate these impurities, Westinghouse research has devised new and effective -purifi- 
cation processes. A carefully planned and meticulously controlled routine of acid washing, 
high-temperature firing, grinding, mixing and blending, assures maximum purity and 


brightness performance in the finished phosphor. 


To give your customers better See-ability, recommend bright, long-lasting Westinghouse 
Mazda Lamps for every lighting application and installation. Westinghouse Electric & 


Manufacturing Company, Bloomfield, New Jersey. 


| SEE-ABILITY FROM THE LAMP 


t 


t Westinghouse 


! Sih MAZDA LAMPS FOR SEE -ABILITY 










WESTINGHOUSE PRESENTS tor or‘tar evexinc”swon. weD. Fal. 10:15 EWI. BLUE NET. 





ELECTRICAL WORLD @ November 11, 1944 


‘If you are of middle age, of course you remember the old coal-fired kitchen stove. 


Summer and winter it poured out lots of heat, into the kitchen. To make a piece of toast 
on it was indeed a sensitive matter. (The lady above seems unbelievably composed!) 


3. . And then in 1906, Chromel heating elements came along, and brought electric heat 


~ to the kitchen, to the breakfast table, and to industrial processes. Chromel changed many 
things, all for the better. And now. almost 40 years later, Chromel still makes its good 
contribution to you and yours. (Like to have Catclog-M?) ... 


RESISTIVITY @ 68°F 


Chromel-A 
Chromel-C 
Chromel-D 
Copel. . 


WIRE 
(C.M. Ft.) 


650 Ohms 
675 Ohms 
600 Ohms 
294 Ohms 


RIBBON 
(Sq. M. Ft.) 


510 Ohms 
530 Ohms 
471 Ohms 
231 Ohms 


HOSKINS MANUFACTURING COMPANY, DETROIT 8, MICHIGAN 


50 
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The unit-type fuel injector in Hendy Diesel 
Engines is right in the head...Jogically placed for 
satisfactory service under all load conditions, 
with uniform high-pressure fuel charge to each 
cylinder. This injection system provides indi- 
vidual fuel pumps for each cylinder...doés away 
with long, high-pressure fuel lines... simplifies 
service because the entire unit can be easily 
removed for cleaning. 


ian A eR IES 


In addition to the unit-type fuel injector you'll 
find other important features too, such as...over- 
head camshaft, direct actuated dual intake and 
exhaust valves, and hydraulic tappets. All these 
features, combined for the first time in a single engine, 
reduce the number of wear points, simplify serv- 
ice and contribute directly to the lower mainte- 
nance costs a successful Diesel operator must have. 


In marine service—or for stationary duty—Hendy 
Diesels can serve you well. They combine two 
great qualities...all the ruggedness for rough seas; 
all the good features for low-cost operation. 


Hendy Diesels for marine or industrial service...6 or 
8 cylinders, 350 to 675 hp... are also available with one 
Hendy generators as complete electric generating plants. Write today for complete data— 


ask for the New Hendy Series 
50 Diesel Engine Catalog. 


JOSHUA HERNDY 0x WORKS 


ESTABLISHED 1856 vam. 
SUNNYVALE, CALILFORNIEIA 


Manvfocturing Plonts: SUNNYVALE, POMONA and TORRANCE in CALIFORNIA > AMPERE, NEW JERSEY - ST. LOUIS, MISSOURI 
BOSTON BUFFALO- CHICAGO- CINCINNATI > CLEVELAND - DETROIT~ HOUSTON - LOS ANGELES » NEW YORK + PHILADELPHIA - PITTSBURGH - SAN FRANCISCO > ST. LOUIS - WASHINGTON 


4 te 
TURBO.4 ~ py . " t 
O-GENERATORS PTs Vlad iol Ml V1 eee. 5 oo 7 DIESEL ENGINES 
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SLEEVE BEFORE 


COMPRESSING WITH as 1. Whether the joint is to be made 
NICOPRESS TOOL .% » in the air or on the ground, the job 


can be done faster and easier with 
Nicopress steel conductor sleeves. 


That the Nicopress Method of — 2. The splice will equal the conduc- 
Splicing has completely and f tivity of the wire and is so tight? 


ee cami. that the conductor cannot pull out. 


acting laboratory and field tests 

made by The National Telephone 

Supply Company and a number | 

of the leading power com- — | 3. The completed splice is stronger 


Soe rene, than the rated breaking strength of 
the wire itself. 


aL ee nT ET 


sin 
“ 


COMPLETED 
SPLICE 


The National Telephone Supply Company 


5100 SUPERIOR AVENUE e CLEVELAND 3, OHIO 


Canadian Mfr.—N. SLATER CO., LTD., HAMILTON, ONT., CANADA 
Export Distributor—INTERNATIONAL STANDARD ELECTRIC CORP., NEW YORK, N. Y. 
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(Above) MELMAC CONDENSER, DISTRIBUTORHEAD 
AND FINGER on Aircraft Magneto DF18RN 
for Pratt & Whitney R-2800 Double Wasp 
aircraft engine which is used on planes 
shown. * 


MINERAL-FILLED MELMAC 
IN AMERICA’S WARPLANES 


Engines of these aircraft operate with 
a Scintilla-Bendix magneto, made by 
the Scintilla Magneto Division of Bendix 
Aviation Corporation. Most of the ig- 
nition system parts—distributor ikeads 
and fingers, cae coil covers, con- 
densers, terminals and harness parts— 
are made of mineral- ME -mac*. 
Mechanical, physical, thermal, elec- 
trical, and chemical tests have demon- 
strated MELMac’s superiority in arc re- 
sistance, heat and moisture resistance, 
greater dielectric strength. Its war record 
proves the possibilities it offers you in 

postwar ‘electrical applications. 
* Reg. U.S. Pat. Off. 


Be at 


(Above) MELMAC FINGER on the SFJ]4RN-8 Bendix-Scintilla 
Aircraft Magneto for the Pratt & Whitney R-2000 engine 
for these planes. 


(Above) MELMAC DISTRIBUTOR HEAD AND FINGER on Aircraft Magneto DFLN-5 used in the 


liquid cooled aircraft engine for the planes shown. 


BEETLE ae 
URAC MELURAC WW Ee 
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There are so many jobs where compressed air is 
needed by power companies — and into this 
versatile picture fits Schramm Air Compressors. 
Schramm units—both portable and stationary— 
are extensively used by the utility field in general 
field service—generating stations—steam plants 
—repair shops. 


They are compact, lightweight, and easy to start 
merely by pushing a button. 


perman 
Radiator woter 


MOTOS vale 


e out 
sitive ea dy 
to up ei go to 


t, easy-to- 
eee pelts ment serv- 
cooling. 


IN THE FIELD 
STEAM PLANT 


GENERATING STATIONS 


And they have these distinctive “under-the-hood” 
features: (1) completely water cooled to provide 
ideal performance both winter and summer (2) 
main bearings for every cylinder (3) mechanical 
intake valve (4) more cylinders and lighter parts 
(5) forced feed lubrication. 


If you are not already using a Schramn, it will pay 
you to write today for illustrated bulletin AED-44. 


‘THE COMPRESSOR PEOPLE THE COMPRESSOR PEOPLE 


SUHRAM M N, SaneyuaeE 
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CLARE TYPE "A’a.c. RELAY 


For Utility Applications That Call For a ~ 
Highly Efficient, Multiple Contact Relay, ‘ 


The Clare Type “A” a.c. Relay is especially valuable in aii 
applications that call for a multiple contact relay of unusually 
high efficiency. Meticulous attention to design, fine materials 
and precise manufacturing~all contribute to the long life and 
dependability of the Clare Type “A” Relay. 


These fine relays, applicable to innumerable circuit arrange 
ments, are particularly suited for use in operating control pat 
els... supervisory control boards... load dispatching centers 
where conditions are indicated from remotely located switches 

. Circuit breakers, network protectors and other equipment, 


Relays, as built by Clare, are engineered to meet known require 
ments. On the surface they may look similar to other relays 
But dis-assembled, with each component part open for inspec- 
tion, the reasons for the superior strength and dependability of 
Clare Relays is easily apparent. On this page are displayed 
many of the high quality individual parts which Clare desiga 
“custom-builds” into a relay of the rugged construction fe 
quired in many utility applications. 


All Clare Relays are really “custom-built.” They can be sup 
plied with various types of mountings, special contacts and 
wide variety of contact arrangements. 


Clare engineers are ready at all times to assist you in the develop 
ment of a Clare “Custom-Built” Relay to meet any new or uf 
usual requirement. Send for the Clare catalog and data book 
C. P. Clare and Company, 4719 West Sunnyside Avenue, Chicago 
(30), Illinois. Sales engineers in all principal cities. Cable 
address: CLARELAY. 


CLARE RELAYS 


“Custom-Built” Multiple Contact Relays for Electrical, Electronic and industrial Us? 
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30°F 


210°F 


Hish or Low Temperatures— 
There's Little Viscosity Change 


Small change in viscosity over a wide temperature 
tange is one of several important properties that 


distinguish Dow Corning Fluids. These new silicone. 


products are available in two series, depending on 
the viscosity grade and freezing point required. In 
both Type 200 and Type 500 the viscosity change is 
much smaller than that of any known liquids of 
equivalent viscosity. 

The simplified graph above shows the viscosity 
grade and temperature slope of Type 200 Fluids 
compared with hydraulic oils over a temperature 


tange of -30°F. to 210°F. Note the flat slope of the 


DC Fluid. This illustrates a characteristic that has 


awakened keen interest. Here are fluids that stay 


fluid, even at temperatures far below zero. Such 
temarkable properties indicate that these new inert 
liquids are ideal for many precision instrument 
damping applications. abr 


DOW CORNING CORPORATION - 
BOX 592, MIDLAND, MICHIGAN : 
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DOW CORNING SILICONE PRODUCTS INCLUDE: 
RESINS—High temperature insulating varnishes for use with 
heat stable electrical insulating materials. 


GREASES—For lubrication of valves in high temperature or 
corrosive chemical services. Plug Cock Grease—for metal 
valves. Stopcock Grease—for glass and ceramic valves. 












REDUCE THE HAZARD Witt 
AMERTRAN ABESTOL IMMERSED TRANSFORMERS 


Fireproof AmerTran Abestol Immersed Transformers re- 



















duce both the possibility and the extent of fire damage. 
That’s why they earn lower insurance rates and permit 
vaultless indoor installation, with its convenience, flexibility 
and accessibility. To industry, AmerTran Abestol Immersed’ 
Transformers offer the advantages of load center installation: 
copper savings, finer voltage regulation, lower line losses 
and improved motor performance. If necessary, they may 
be mounted overhead because the chemically inert Abestol. 
which requires no maintenance, is sealed. In comparison to 
transformer oil, Abestol possesses higher insulating prop- 


erties and similar heat transmission characteristics. 


Send for further information. 


AMERICAN TRANSFORMER COMPANY 


178 EMMETT STREET, NEWARK 5, NEW JERSEY 





Pioneer Manufacturers of Transformers, Reactors and 
Rectifiers for Electronics and Power Transmission 
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Complete fusion of stud to metal 
in less than 1/2 second! 























Wiring, conduit, and pipe are quickly 
secured. Here illustrated are a few 
methods: 1. Securing conduit. 2. 
Securing pipe (single and multiple 
runs). 3. Securing wiring of all 
kinds over soft insulation material. 


Cutaway view of typical stud 
(after etching with Nital). 





Nelson Electric Arc 
Transformers — Electrical manufac- 
€ ; turers find studs end-welded to 
casing save time and material in 
T W in securing inspection covers and 
eee parts. Studs eliminate the time 


used drilling and tapping casing 
for bolts, and other typés of studs. 


Now used by more than 460 industrial plants and shipyards, the 
Nelson Stud Welder is saving up to 75% of the time and material 
required when securing studs or bolts by slower methods. 

The variety of Nelson Studs will fit every industrial require- 
ment. The studs are automatically end-welded by the Nelson Stud 
Welder. No previous experience is necessary to operate it, for the 
timing cycle of the welding is completely controlled and consistent 
results are obtained. The welds produced are stronger than the 
stud itself! . 











! ’ j 
Write for complete details and catalog to Electrical eguigment of all kinds, out- 


let boxes, circuit breakers, etc., can 


NELSON SPECIALTY easily be secured without drilling 


metal or welding on small pads. 


because all Nelson Studs are 
Dept. EW, 440 Peralta Avenue soiheell. 








San Leandro, California 






‘ 






The Model "'H” 
Nelson Stud Welder Eastern Representative: Camden Stud Welding Corp. 


De pt. 22, 1416 South Sixth St., Camden, N. ]. 
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* The job of transporting cable reels and 
poles has been reduced to an easy method by 
utilities employing Highway Trailers. 


For example, the pole trailer eliminates the 
necessity of a special truck with a bolster on 
the truck bed and permits the trailer with its 
load of poles to be hauled by trucks equipped 
with any type of line construction bodies. 
Loading a cable reel is quickly accomplished 


by tipping trailer back until saddles 


= Low Cost 
Simplified 
~ Haulage.. 





engage with spindle inserted through the cen- 
ter of the reel. The tongue is then pulled down 
and coupled to the truck. 


In developing your post-war plans give thought 
to the haulage question for here is opportunity 
for you to save on special truck costs, on 
transportation time, and on loading and un- 
loading time and effort. We will gladly send 
you a catalog that pictures and describes 

) the various types of Highway Trailers. 


oS 


HIGHWAY TRAILER COMPANY 


MANUFACTURERS OF 





TRUCK TRAILERS AND BODIES - EARTH BORING MACHINES » WINCHES - OTHER PUBLIC UTILITY EQUIPMEN! 


General Offices 


EDGERTON, WIS., U.S.A. 
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HE Shell Turbine Cleaning Procedure 

is the result of experience gained in ° 
cleaning many kinds of stationary and 
marine turbine lubricating oil systems, 
under all types of operating conditions. 


That there is a need for the thorough 
cleaning of dirty oil systems is beyond 
question. And the cleaning of new equip- 
ment is equally important. For materials 
such as loose mill scale, metal chips, 
core sand, gasket compound, slushing 
compound, run-in oil and-any rust that 
may have formed during the erection of 
the turbine, can cause trouble if left in 
the system. 


Just what is the best method of cleaning? 
It has been found that manual cleaning 
is not practical. Flushing the system 
with turbine oil is not enough because 
turbine oil has little solvent power for 
sludge, and material which has precipi- 
tated from it will not readily be dis- 
solved by a similar oil. 


By using the new Shell Turbo Cleaner 
lex strainer with rust, and = recommended Shell — 
Oi's-eye-view of duplex ed in five minutes even the most severe cases Of contami- 
stale and metal chips ane and new oil, but nation, rusting and sludging have been 
df circulation. New turbin cleared up. 


: ly cleaned. 
_ rr For the complete details, get in: touch 
with the Shell Oil Company, Inc., 50 W. 
50th St., New York 20, N. Y., or 100 
Bush St., San Francisco 6, Calif. 


aoe. ene 
BOOKLET NOW! 
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We knew we had a great insulated wire when we made Laytex. But, 
frankly, even we never expected any single wire to take all that Laytex 
has taken in the world-wide laboratory of war. 

Laytex has been subject to the moisture, heat and humiaity of the 
tropics... the cold of the arctic circle. It has been subject to the 
shattering shock of the guns on our biggest dreadnaughts. 

Laytex has a proven record of delivering more electricity, more 
dependably, in more different jobs than any other wire we know. 

Right now the entire output of Laytex Wires and Cables is going 
to the Armed Forces. But the day is steadily drawing nearer when 
manufacture will be resumed for Buildings, Police and Fire Alarms, 
Communications, Signalling, Power, Control, and other exacting services. 


SERVING THROUGH SCIENCE TO PIONEER A NEW ELECTRICAL ERA 


U.S. 


Reg. U. S. Trade Mark: 


WIRES AND CABLES 


UNITED STATES RUBBER COMPANY 


1230 SIXTH AVENUE + ROCKEFELLER CENTER +» NEW YORK 20, N.Y. « 


In Conada: DOMINION RUBBER CO,, LP 
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HE uniform characteristics, long life and 
outstanding performance of NORELCO 
Cathode Ray Tubes are the result of excep- 
tional manufacturing skill supplemented by 
rigid tests applied to each tube as it comes 

_ off the production line. 

As an example of the care exercised, the 
electronic test set. shown here, subjects every 
cathode ray tube to 30 different checks, 
such as line width, light output, plate align- 
ment, base-to-shell alignment, uniformity of 
cathode surface, astigmatism. presence of gas. 
and screen condition. A total of 90 exacting 
tests of raw materials, parts, sub-assemblies, 
assemblies and performance guard cathode ray 
tube quality. 

This is typical of the great lengths to which 

‘orth American Philips goes in producing 
high performance NORELCO electronic tubes. 
Behind this company is an organization with 
world-wide experience resulting from over fifty 
years of electrical research and development. 

Although all the tubes we produce now go 
to the armed forces, we invite inquiries from 
prospective users. A list of tube types we are 
especially equipped to produce will be sent 
on request. 


Uniformly bright spot on se 
of SCP1 cothnie iy tubej 
indicates perfectly fi 


Write today for interesting 
booklet, describing the back- 
ground of North American Philips 
in the science of electronics. 


NORELCO PRODUCTS: Quartz Oscillator Plates; 5 Amates, Transmitting, Rectifier and Cathode 
Ray Tubes; Searchray (X-ray) Apparatus; X- 1 Diffraction Apparatus; edical X- -ray Equipment, 
ns 


Tubes and Accessories; Electronic Measuring 
ates aoe Equipment; Tungsten and Molybdenum products; Fine Wire; Diamond Dies. 
hen in New York, be sure to visit our Industrial Electronics Showroom. 


OF CE én ate ee NORTH AMERICAN P HILIPS COMP ANY, INC. 


ept. G-LL. 100 East 42nd Street, New York 17, N. Y. 
Factories in Dobbs tag N. Y.; Mount Vernon, N. Y. (Metalix Div. ); Lewiston, Me. (Elmet Div.) 


truments; High Frequency Heating Equipment; 


ELECTRICAL WORLD © November I1. 1944 63 





For Rural & Light “Transmission he 


sd are the familiar and accepted sn 
: type. designed for dead-ending the }j 
duty transmission and distribution lines, 
in price, they are especially adapted to n 
electrification and light transmission work. 


The use of forged steel parts results in a light. 
weight clamp with more than ad 
strength. This feature, together with the short 
connection length, protect the conductor from 
the possible effect of vibration. 


The ample radius of snub, smooth cable seq 
and long clamping keeper prevent damage} 
the conductor and the side opening type § 
easy to install and work with hot-line. tools, Ry. 
versible two-groove keepers accommodate , 
wide range of conductor sizes. 





No. 7511 (without fitting). No. 7548 (with socket 
eye). 
For all conductors within its size range. ps —| 
Min. 0.16—Max. 0.55. 
No. 7548 


Not recommended for A. C. S. R. conductors 
larger than No. 2-0 due to their stiffness. 


Ultimate strength 10,000 lbs. Shpg. wgt. 280 
lbs. per C. . 


No. 2104 (without fitting). No. 21048 (with 
socket eye). 

For all conductors within its size range. 

Min. 0.187—Max. 0.50. 


Ultimate strength 9,000 lbs. Shpg. wgt. 200 lbs. 
per C 


No. 2102 (without fitting). No. 21028 (with 
socket). oS 
For all conductors except A. C. S. R. within its ae 

size range. No. 21048 


Min. 0.128—Max. 0.375. 


Ideal for the popular A series Copperweld- 
copper or other similar three-strand composite 
conductors. 


Ultimate strength 7000 lbs. Shpg. wgt. 145 lbs. 
per C. 






- Ts 

Through Your | NZ 
Insulator Manufacturer TS eae 
Only sect aes 


Drop Forged 
Hi-Line Hardware 


THE BREWER-TITCHENER CORPORATION 
CORTLAND, N.Y 
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ELITE 


TRADE-MARK 


“SCREENS” YOU CAN WALK THROUGH 


ey 

oo “Air screens” are being adopted by hospitals, restaurants, 
and other places where sanitation is highly important. The 
screens are formed by “Fly Chaser” fans with propellers 
molded from a BAKELITE impact-resistant plastic — fans 
that gently blow a big volume of air down across windows 
and doors. Flies and mosquitoes can’t pierce these insect 
barriers by frontal assault or flanking tactics, yet people 
pass through, scarcely aware of their presence. 


To the go-inch propellers of ‘‘Fly Chaser”’ fans, 
BAKELITE phenolic molding plastic brings toughness, light- 
weight, high impact strength and quietness of operation. 
Other properties of the material, however, are of notable 
value in this, and in hundreds of other electrical appliance 
applications. It is easily molded, which often means greater 
production speed than with other materials. It provides 
good mechanical characteristics; resistance to heat, chemi- 
cals and moisture; permanence of form, finish, and color. 
It frequently reduces the initial cost of parts or entire 
products. 


For a fuller understanding of the properties and uses of 
BAKELITE molding materials, write for Booklet47M; ‘Bakelite 
Molding Plastics.” Our Field Engineers and Research 
Laboratories are ready to help you, too, in the solution of 
problems associated with today’s essential production. 


BAKELITE CORPORATION, 30 E. 42 St., New York 17, N.Y. 
Unit of Union Carbide and Carbon Corporation 


ts 


ing Plastics 
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FIRE PROTECTION 


IF YOU DON’T KNOW FIRE PROTECTION EQUIPMENT, KNOW THE MAKER. 


General Detroit has been specializing in the design and manufacture 
of this type of equipment for more than forty years. In that time it 
has pioneered in the development of many of the most efficient 
methods of combating the menace of fire. 
Its extensive plant and personnel, located in branches and dis- 
tributive outlets from coast to coast, are dedicated to the task of 
reducing the needless waste of life and property that fire creates. 






These are reasons why, among leaders in all fields of American 
industry, General’s reputation for integrity of product, dependability 
of performance, and speed and quality of production is well known. 


The experience of these leaders, based on use, convinces them that— 





if it's Y@URIMS it’s dependable. 






SOS Fine Guard vaporizing liquid fire extinguisher 


| zt CLAP ENE DETROIT eos ; : : . is the only one quart extinguisher in the world with these 


exclusive features: 





@ Safety Phlare assures new pump action at all times. 
®@ Panic-proof lock releases with right or left turn. 

® One-piece cap design for added strength, longer life. 
® And nine other outstanding features by “GENERAL.” 











C5 ea fare tal t-te Alaskan ata ba 
ea) yoPacre piece 2'2 Gal 5 Gal 5 Gol 
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Small particles of air-borne dirt can damage the 
largest rotating electrical machinery, causing shut- 
downs and expensive repairs. Temperature rises may 
result from excessive dirt on the windings; threat of 
fire is increased, electrical breakdowns are more 
probable. 

Precipitron*—the Electronic Air Cleaner—effective- 
ly overcomes these dangers to uninterrupted operation 

® @ cy, by removing more than 90% of the dirt and other 

# foreign particles in the circulating air. So efficient is 

and is drawn to a collection plate of opposite this electronic method of cleaning air that particles 
bolarity (—) less than 1/250,000 of an inch in diameter are remov- 


@ & Ke ed. No other method can give this assurance of 
—S 0 thoroughness and protection. 

where it remains until flushed down the drain. Westinghouse Engineers will be glad to give you 

full details of how Precipitron can inrprove machine 

operation in your plant. Just phone your nearest 


Westinghouse Office. Or write Westinghouse Electric 


& Mfg. Company, Dept. 7-N, East Pittsburgh, Pa. 
J-04006 


receives a positive (+) charge 


* Trade-mark registered in U. S. A. 


Westinghouse Precipitron te Gacthouie Qin Camar 


t PLANTS IN 25 CITIES OFFICES EVERYWHERE 
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During these war years, you've prob- 
ably heard a good deal about Ruralductor, 
Bethlehem’s rugged steel conductor for 
use in rural electrification programs. 
You're going to hear more about it as time 
goes by, for Ruralductor is already the 
choice of many electrical engineers who 
are considering postwar mileage in. the 
outlying farm districts not yet electrified. 


The selection of Ruralductor has been 
dictated by the clear-cut economy it offers 
for rural lines. 


Since Ruralductor is made of steel, it has 
the strength that makes possible longer 
spans—with consequent reduction in 
the number of pole structures needed. 
To obtain the equivalent strength in a non- 
ferrous material, you would need a con- 
ductor so large in section that it would not 
be economical. 


True, Ruralductor’s electrical capacity 
is less than that of non-ferrous conductors. 
It is, however, entirely adequate for areas 
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where secondary feeders and tap mileage 
predominate. Ruralductor is recommended 
primarily for this type of installation; when 
used as intended, it has already more than 
proved all claims made for it. 


Protection against corrosion is assured 
by the bethanized coating, a ductile, uni- 
form “armor” of zinc that is applied to 
every wire by an electrolytic process. The 
zinc is 99.9 per cent pure; is bonded 
directly to the wires. Bethanized coatings 
are available in A, B, and C weights, the 
choice depending upon corrosive condi- 
tions at the points of installation. 


If you are planning to increase your 
rural mileage, either now or after the 
war, talk to a Bethlehem man about 
Ruralductor. It offers economies and 
other advantages that you cannot 
afford to overlook. 




















* ASK our veterans 
returning from the far 
corners of the globe 
and you'll find that the 
CRESCENT WRENCH wears a lot of 
ribbons too. It has worked on everything 


from bulldozers to bombers ... on more 


Fe —-  @ 


than one occasion it has spelled the 
difference between getting back and 


: getting “taken” 


Someday, this famous Crescent Wrench 
will be back at work rebuilding for Peace. 
In the meantime, make the ones you 
have last. Available Crescent Spare Parts 
will keep them working. 
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Scovill Tube News 


SCOVILL MANUFACTURING COMPANY, Waterbury 91, Conn. 









sr Se Se aS Ss 


No.7 


oc. 





— Corrosion and Protection 


‘Scovill Engineers Continue a 
‘Discussion of Condenser and 
Heat Exchanger Tube 


Corrosion 


The following information, selected 
from Scovill’s new “Condenser Tube 
Booklet’’, follows a description of Types 
of Tube Corrosion which appeared re- 
cently in this space. 


STRESS: CORROSION 
CRACKING 


The following definitions, taken from 
A. S. T. M. Specification B154-41T 
cover the types of cracking which are 
classified under the above headings: 


(a) Stress Corrosion Crack: A crack 
due to the simultaneous action of 
externally applied tensile stress and 
certain specific corrosive media 
(usually ammonia plus moisture). 
This type crack occurs with little or 
no deformation of adjacent metal. 

(b) Season Crack: A crack due to the 
simultaneous action of residual ten- 
sile stress and certain specific cor- 
rosive media (usually ammonia plus 
moisture). This type crack occurs 
with little or no deformation of ad- 
jacent metal. 

(c) Applied Stress: An external stress 
due to a force from without the mass 
of the unit part and usually the re- 
sult of assembly operations. Weld- 
ing shall be considered as assembly 
operation. 

(d) Residual Stress: An internal stress 
inherent in the mass of a body in its 
unit form (not an assembled unit), 

_ usually as a result of cold working. 


It is evident from the above informa- 


tion that stréss-corrosion cracking or , 


season cracking of certain copper alloys 
is due to (1) stress and (2) corrosion by 
specific reagents. Cracking of this type 
is usually confined to alloys of Copper 
and Zinc containing less than 85% cop- 
per. Unless otherwise specified, con- 
denser tubes are finish annealed and are 
not in a condition to season crack during 
storage or service. Most specifications 
covering tubes require a mercurous- 
nitrate test on samples from each lot of 





tubing as an insurance against season 
cracking of the tubes in service. 


CORROSION-FATIGUE 
CRACKING 


Fatigue of metals is the action which 
takes place in metal parts which are sub- 
jected to repeated stress during their 
service life. Failure of metals by fatigue 
cracking occurs at stresses well below 
the static ultimate strength. Fatigue 
failures are characterized by suddenness 
and by the absence of general deforma- 
tion of the piece which failed. Condenser 
and heat exchanger tubes which are sub- 
jected to considerable vibration or other 
cyclic stresses in service may fail as a 
result of fatigue or corrosion fatigue. 
Corrosion of the metal lowers its fatigue 
resistance so that corrosion, acting 
simultaneously with fatigue stresses, 
often leads to premature or accelerated 
cracking. It is also interesting to note in 
this connection that repeated stressing 
of metals may accelerate corrosion; it is 
probable that the cyclic stresses acting 
on the metal cause cracking of the pro- 
tective film at highly stressed areas, ex- 
posing fresh metal surfaces to corrosion; 
this action, in turn, would increase stress 
concentration at such stressed and cor- 
roded areas and might result in early 
fatigue cracking and failure. 


EFFECT OF SERVICE 
CONDITIONS 


It is always good practice to place 
Condenser Tubes in service under condi- 
tions most favorable for the formation 
of protective and continuous films on 
their surfaces. There is sometimes no 
choice in this matter but, in other cases, 
advantage can be taken of favorable 
operating conditions for the initial serv- 
ice of the tubes. As an example, it has 
already been pointed out that temper- 
ature is an important factor in corrosion; 
it is evident, therefore, that new tubes 
which are placed into service during the 
winter months when water and at- 
mospheric temperatures are low, should 
have a better opportunity for building 
up a protective film over their surfaces 
than tubes which are installed and 
started in service during the warmer 
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months of the year. Again, water Sup. 
plies, in some cases, are known to fy 
more corrosive during certain particulsy 
seasons and, for this reason, the Placing 
of new tubes in service during gy¢h 
periods should be avoided if possible, Jy 
the case of ship condensers, Bengough 
(I. Inst. Metals, Vol. XXVL — pag 
433) has called attention to the fact thet 
tubes are most sensitive to adverse con. 
ditions when newly placed in a condenser 
and should not be exposed to waters 
known to be dangerous during their 
early life. This precaution could not be 
followed generally but could be con. 
sidered in some cases as, for instance, 
when a choice might be made between 
ports where ships could be docked for re- 
tubing; in such cases it would be ad- 
visable to choose the location where least 
contamination of the water by industria 
wastes, sewage, etc. is experienced. 
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SUGGESTED METHODS | 
OF TUBE PROTECTION | 


Electrolytic or Electro-Chemical 
Method 


Processes have been developed and 
used for the protection of tubes ina 
heat exchanger by the use of an externa 
electric current applied in such a way 
that the tubes are cathodic. Anodes ust- 
ally consist of blocks of cast iron it- 
serted in the spaces at either end of the 
condenser. Current of the order of 0.02 
amperes per square foot of tube surface 
is passed through the system. In some 
cases good results have been reported for 
this process but in other cases little or10 
benefit has been gained by its us 
Where corrosion of condenser tubes has 
seemingly been retarded by this method, 
it has been suggested that iron col 
pounds, formed at the anode of tht 
system, are precipitated on condens 
tube surfaces and form protective films 
if this is the case, anodic corrosion rathe 
than cathodic protection retarded tilt 
corrosion. The use of zinc plates @ 
blocks, galvanically coupled with tubes, 
is a practice somewhat analogous to the 
electrolytic method of protection a 
though in this case a very low E.M.t.5 
generated by the zinc-brass couple. Re 
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“gilts obtained by this method have been 
gsappointing as a whole. Here again im- 

ent in condenser tube life may be 
goted in some installations but this may 
be due not so much to cathodic protec- 
ton as to the introduction of zinc 
gmpounds into the circulating media 
and their subsequent deposition on the 
tube surfaces as a protective film. 


TINNING OF BRASS 
CONDENSER TUBES 


Under certain service conditions, a tin 
cating on brass condenser tubes has 
materially extended the life of the tubes. 
The protection which is obtained by 
such a coating would depend on (1) its 
thickness and (2) on the type of deposit, 
ie, whether continuous and free from 
pores, pits, etc. When the tin is removed 
at any area as a result of abrasion, cor- 
rosion, etc., or when the coating is 
porous or discontinuous, accelerated cor- 
rosion of an electro-chemical nature may 
take place at exposed areas, the coating 
of tin then acting as an accelerative 
rather than as a retarding agent to the 
corrosion of the brass. The use of tin 
coated tubes at the present time is con- 
fined more or less to special applications 
where tin is known to have excellent 
corrosion-resistant properties. 


PAINTING OF TUBES 
AND TUBE ENDS 


The application of certain bituminous 
or other suitable paints or cements to 
tube surfaces has had extensive use as a 
protection against corrosion. Painting 
is usually limited to tube ends which 
have corroded as a result of impinge- 
ment attack but occasionally paints have 
been applied to the entire interior or ex- 
terior tube surface. The paint may be 
either brushed or sprayed. Before ap- 
plication, however, the tube surfaces 
must be thoroughly cleaned and dried 
as, otherwise, the paint would not ad- 
here properly and might blister and 
peel. Painting of the entire tube would 
decrease the thermal conductivity ma- 
terially and would, therefore, reduce the 
eficiency of the unit; painting of the 
tube ends, however, has a negligible 


THIS IS NUMBER THIRTEEN in a Series 
of Scovill Advertisements to help 
you get longer life from condenser 


and heat exchanger tubes. 
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effect in heat transfer. In cases of severe 
“end corrosion” of tubes, paint would 
have to be applied periodically for the 
most satisfactory results. There have 
been many reports in the literature of 
the beneficial effect of painting of tubes 
even after the tubes have shown serious 
corrosion. 


USE OF METAL OR 
PLASTIC INSERTS 


Metal inserts and, more recently, in- 
serts of plastic composition, have been 
used very successfully to protect tube 
ends against corrosion. For best results, 
these inserts should fit snugly and should 
preferably be held in place by a cement 
so that they do not become loose and 
fall out of the tubes. They should also be 
tapered so that no appreciable shoulder 
exists at the end of the insert inside of 
the tubes. The inserts should not pro- 
trude into the water boxes but should 
preferably have a flared end which 
would fit reasonably close against the 
tube sheet: this precaution is necessary 
to avoid turbulence of the water. The 
use of inserts is usually limited to instal- 
lations where tubes show definite evi- 
dence of severe inlet end corrosion and, 
in this application, they have proven 
to be economical in extending tube life. 


FURTHER INFORMATION 


The Scovill “Condenser Tube Book- 
; let” serves to bring into the hands of 
















SCOVILL CONDENSER TUBES 


ONE PRODUCT...THREE SERVICES 


Service in Manuals... Service in Metals ...Service in Men 





condenser and heat exchanger tube 
users the accumulated experience of 
Scovill engineers who have specialized 
in this field. Readers can find valuable 
information on such subjects as: 







Tube Corrosion: types (with char- 
acteristic specimens illustrated in 
natural color), causes and methods 
of protection 


Selection of Tube Material 








Composition and Properties of Tube 





Alloys and Common Metals 
Installation Methods 







Specifications 
Methods of Production 







Also included are such useful data 
tables as those on gauge sizes, conver- 
sion factors, formulas and physical 
constants, etc. 


THIS IS ONE OF THREE 
SCOVILL SERVICES 
YOU CAN USE 


.The information contained in the 
“Condenser Tube Booklet” is illustra- 
tive of Scovill’s Service in Manuals, 
through which Scovill’s specialized 
knowledge is shared with its customers. 
Service in Metals covers the develop- 
ment of new alloys and the prescription 
of specific metals for individual condi- 
tions. Service in Men is the on-the-spot 
recommendations rendered by Scovill 
engineers who will assist on new instal- 
lations to help you obtain maximum 
efficiency or will investigate trouble 
cases to locate the source and suggest 
the cure. When you think of condenser 
tubes, think of Scovill’s Three Services. 





























For free copy of Scovill “Condenser 
Tube Booklet’, write Scovill Manu- 
facturing Company 24 Mill St., Water- 
bury 91, Conn, 


MANUFACTURING COMPANY 
WATERBURY, CONN, 












































These are busy days for everybody in the 
telephone business. About 4,300,000 
Toll and Long Distance messages g0 
over the lines in the average business 
day. (That’s in addition to more tha 


43 () (), () () () J () B S 100,000,000 daily local conversations) 


Most of these millions of messages §0 


through all right but sometimes the Long 
TO D () TO D AY Distance lines to war-busy centers gé 


crowded. Then the Long Distance oper 


ator may ask your help by saying- 
“Please limit your call to 5 minutes.” 


BELL TELEPHONE SYSTEM 





Westinghouse _ Air-Caoled 


Power Center, rated 300° 


kv-a, ae 
... ordered...i 


“There is a place in the tropics where the thermom- 
eter in the transformer room ranges from 90° to 120°F. 
Humidity stays continuously at 95 to 98%. 

In this room, a Westinghouse Air-Cooled Power 
Center was installed 2 years ago. Despite week- 
end shutdowns which cause heavy condensation of 
moisture over all equipment, the ASL Air-Cooled 
Transformer has stayed on the job and given entire 
satisfaction. 

From coal mines, moisture-laden paper mills and 
from all kinds of industrial plants and shops, has come 
a big OK for more than one million kv-a of installed 
capacity... anew “high’’ for safety and reliability. 

Westinghouse Air-Cooled Power Centers are dry 
.. +00 liquids to maintain . . . no valves, no fittings. 


PLANTS IN 25 CITIES 


Westingho ouse 
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There are no gaskets to keep sealed . . . no fire- 
proof vault is required. All this adds up to Jess 
dollars for maintenance. 

Westinghouse Air-Cooled Power Centers are 
another wana of Westinghouse “Packaged Power”’ 
—a combination of high-voltage switching equip- 
ment, air-cooled transformer and low-voltage circuit 
breakers—in one “packaged” unit that saves time 
in ordering, installation and maintenance. 

Westinghouse Power Center ratings . . . 100 to 
2000 kv-a; 15,000 volts and below. 

For complete information, call your Westinghouse 
Office or write for Power Center Selector Bulletin 
3224, Westinghouse Electric & Manufacturing Com- 
pany, Box 868, Pittsburgh 30, Pennsylvania. J-70435 


_ ey = a 
: ‘ 3 


’ oe 





* 


GAIN FEEDER CAPACITY without adding to your present electrical system 


Meet that emergency of “more load” with C-D Capacitors. Avail- 
able on relatively short notice, they can be installed in a fraction 
of the time required for other types of corrective equipment. 
Without adding new feeders or sub-statjon equipment, increases 
in load capacity of 10% to 100% have been reported through the 
use of C-D Dykanol Capacitors. A C-D field engineer is near you 
..- he will be glad to give you full information or write to Cornell- 


Dubilier Electric Corporation, South Plainfield, New Jersey. 


90 Kva, 2400 volt, single 
phase, 2 bushing, 60 
Coa cycle individual outdoor 
capacity units connected 
in ¥ on a 4160 volt system, 


INDIVIDUAL C-D OUTDOOR 
FOR POWER FACTOR IMPROVEMENT 
POLE MOUNTING CAPACITOR 
CARRIER CURRENT COUPLING aut 
va, 2400 volf, 
SURGE PROTECTION  <S°™%&, single phase, 60 cycle, 
o 2 bushing individual out- 
door capacitor. 
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CHALLENGE! 


. 


As you look through the ads in this magazine... 


FIND THE GLASS PARTS NOT MADE AT CORNING 


"T'S really not much of a gamble on our part. The 
truth is that most of the electronic glass equip- 
ment built today comes from Corning Glass Works. 


Bulbs, flares, insulators, transformer bushings, tub- 
ing, resistor tubes, coil forms, are just a few of the 
hundreds of electronic glassware products produced 
under our Army-Navy “E”’ flag. Here you will find 
glasses with high electrical insulating qualities; glasses 
with an expansion coefficient practically equal to that 
of fused quartz; glasses extremely resistant to mechan- 
ical shock; glasses that can now be made into intri- 
cate shapes formerly considered impossible. And be- 


| 
UTA ATE 
ES 
esearch in Glass 


hind them all, 75 years of pioneering in glass research 
and experience gained in the development of more 
than 25,000 glass formulae. 


We hope this doesn’t scare you. All it means is this: 
If you have a problem you think glass might be help- 
ful in solving, feel free to call on Corning! Everything 
we know about glass is at your service. Just to get 
started we'd like to send you a copy of an informative 
new booklet,“There Will Be More Glass Parts In Post- 
war Electrical Products.” If interested, write Electronic 
Sales Dept.W-11,Bulb and Tubing Division, Corning 
GlassW orks, Corning, New York. 


“PYREX” and “CORNING” are registered trade-marks of Corning Glass Works 
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All these L&N Load-Frequency Control panels are affecting their tie-line loads 


as indicated by the schematic diagram. 


EFFECTIVE INCRE/ 
IN. AVERAGE 
INTERCHANGE 


AUTOMATIC 


CONTROL OF TIE-LINE LOAD 
IS LIKE "FINDING" A GENERATOR 


The effective carrying capacity of 
a tie-line is increased, instantly and 
permanently, when the switches are 
thrown to turn load-frequency regu- 
lation over to the appropriate bat- 
tery of L&N instruments. 

There’s no mystery about how the 
result is achieved; it’s simply because 
all significant facts concerning inter- 
changes and outputs are telemetered 


to the system-regulating point or 


points, where the fully-automatic in- 


=. 


4 Slogan For Every American 


76 


MEASURING INSTRUMENTS 


struments are fast, sensitive and ac- 
curate enough to execute the dis- 
patchers’ wishes more closely than 
men could execute them. The average 
of tie-line load rises toward the line’s 
capacity; the line carries more load; 
the effect is the same as though an- 
other generator had been found and 
put to work. 


And this is not only in isolated 


“Cases; it is being attained in war-busy 


power centers all over the country. 
We show above just a few of the par 
els we have recently supplied for this 
service; each designed after confer 
ence with the operating engineers con- 
cerned ; each built to help that one net 
work carry its load more effectivelf 

For a description of the equipments, 
see Tech. Publication N-56-16i(1). 
For data on a specific problem, plea 


write outlining the situation. & 


Jrl Ad N-56-1610) 


LEEDS & NORTHRUP COMPANY, 4938 STENTON AVE., PHILA, 


TELEMETERS - AUTOMATIC CONTROLS 


HEAT-TREATING 
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fluminum cuts costs by taking 
the unt out of labor 
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Weight-saving aluminum reduces the labor that 
has to be expended to do a job. Equipment 
manufacturers and employers are finding it 
increasingly important to bear this fact in mind. 

The lighter weight of Aluminum Cable Steel 


Reinforced means that full reels weigh less. costs all along the line. Doubtless, many 
Handling from storeroom to the job is easier. electrical devices could similarly be made labor 


With A.C.S.R., there’s less weight to be maneu- savers by cutting their weight. 


vered into place on poles and towers, so that Winning the war comes first, but aluminum 


work goes faster. Lines cost less. is now being used for other-than-war purposes 


The lighter weight of aluminum bus bars, as the manpower situation permits. Our repre- 


housings, conduit, Alzak* Aluminum light re- sentative will be glad to discuss the availability 


flectors, offers identical advantages; easier of aluminum with you. ALUMINUM CoMPANY OF 


delivery to the job, faster erection, and lower America, 2138 Gulf Building, Pittsburgh 19, Pa. 


* Registered trade mark 
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Interdependence 


WEEK BEFORE LAST the National Electrical 
Manufacturers Association at its annual meet- 
ing unveiled a Declaration of Electrical Inter- 
dependence and asked that it be the signal for 
action on the part of members and _ their 
employees. By recognizing that the maximum 
opportunity for the individual manufacturer 
aid his employees lies in working together, 
NEMA members have taken the first practical 
step toward the goal that many have envisioned 
—a unified electrical industry. 

Poor Richard tells of a kingdom that was 
lost for want of a horseshoe nail. All that he 
meant to show was that without everything down 
tothe smallest item being in place and doing its 
part the success of the whole is endangered. He 
was preaching the doctrine of interdependence. 

Just a little over thirty years ago the electrical 
industry made a start in this direction by form- 
ing the Society for Electrical Development. The 
theme then was not unification or interdepend- 
ence but cooperation. While the objective was the 
same, the thinking was that of independent com- 
panies contributing to a joint effort rather than 
that of a bomber crew knowing that the fate of 
all depends upon their team work. 

The man on a baseball team that gets the most 
headlines is the pitcher, but he can’t win games 
alone. He’s got to have eight men behind him 
that work as a unit. Everywhere in life that is 
exemplified. 

Nor is business and industry any exception. 
We cannot approach our common problems or 
objectives as independent entities merely by con- 
tributing to a fund for someone to operate for 
us. We must first recognize that-we are inter- 





dependent and each has a stake in the outcome. 

The first job of any industry is to serve the 
public and in the case of the electrical industry 
that means the provision of electric service 
through the most convenient means. The cus- 
tomer can’t use electricity until he has some- 
thing to use it in, and that means a device or 
appliance of some kind. But the customer can’t 
use the device until he has some wiring on his’ 
premises, and is connected to a source of elec- 
tricity—-a power company line. 

That’s a very hasty picture of the extent to 
which interdependence exists in this industry— 
except that it leaves out one very important 
element—labor. 

The workers in this industry are just as much 
affected by its success as is the capital that is 
put up to run it. Labor is totally dependent upon 
the sales success of the employers. If that is so, 
then it’s just as much labor’s business as it is 
management’s to be concerned about the indus- 
try’s future. And if labor will understand that 
concern it will learn its industry’s story and 
take it to the public it contacts. 

The electrical industry has more than a mil- 
lion workers who with their families number 
probably three million or more. What would be 
the momentum they could give to this industry, 
what the protective good will, if they could 
understand that their interests are identical with 
that of management! 

The Declaration of Electrical Interdepend- 
ence now being signed by the electrical man- 
ufacturers should not stop there, but should be 
the inspiration for the entire electrical industry 
—employers and employees as well. 









Mystic Switching Station Design 
Keynotes Simplicity, Reliability—] 





Boston Edison‘s latest generating plant combines local service with 





tie line provisions—Unit principle employed—Common reactor bus 






used to facilitate kilowatt and kilovar dispatching 







WILLIAM W. EDSON,.”* Boston Edison Co., Boston, Mass. 
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units, vertical and horizontal turbines, as a tie point of the 25-kv. system with 


THE PURPOSE of this paper is to 

























































discuss quite informally some of the and recently two high-pressure top- our L Street Station and with the New 

problems and reasons involved in ping units. Its present generating ca- England Power properties to the ‘ 

determining the engineering features pacity is about 250,000 kw. The sec- north. Edgar generating station will f 
of the switching equipment for the ond plant, Edgar station, at the south _ be tied in with Mystic station princi- 
Mystic generating station. Boston Ed- of Boston in Weymouth, has various _ pally through 115-kv. cable and over- 
ison Co. supplies an area principally uses. It is tied in with L Street, sup- _ head line connections surrounding the 

urban. Generation and principal dis- plies local service at 14 kv., feeds sev- outer sections of the territory; and t 

tribution is at 14 kv., circuits being eral southwestern suburbs at 25 kv., (2) a further development of the site c 

mainly underground and lines short. and supplements our tie connections with its condensing water and fuel f 

The original main power plant, L_ with the New England Power Co. at availability for large blocks of power. t 

Street, Boston, has passed through va- 110 kv. This station totals about 160,- The units would be of fairly large size t 

rious stages of vertical engine-driven 000 kw. To relieve conditions north and might have double windings to n 

Bem ool thks ios cue of Boston, Mystic station has been eliminate excessive breaker capacities t 

ing Dept. es built at the boundary of Charlestown and simplify switching arrangements. r 

and Everett, as hav- Except for a 75,000-kva. generator 0 

in ing the requirements at Edgar station, we have standard- 8 

= a of location with re- ized somewhat on units of approxi- i 

L] Heating andi 2509 eeiee tk + spect to load and mately 50,000 kw. as best meeting the r 

H ventilating Yo s— | : system demands, relayed capacity requirements and our v 

ein testis H oo | ample condensing maintenance program. For Mystic, 0 

RB water and docking therefore, we placed an order with t 

provisions for coal. General Electric for two 50,000-kw., 0 


The original study hydrogen-cooled, 1200-psi. condens- 
of the Mystic gen- ing units and made our designs at- 
erating station de- cordingly. The War Production Board 
velopment indicat- held up one unit, but we were allowed 
ed: (1) A station of to complete the foundations and sub- 
about 200,000 kw. to surface construction and the whole 
serve the local 14- switchhouse. This second unit has 
kv. load and act lately been released and work on its 
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CROSS-SECTION of 14 and 25-kv. switch houses at the Mystic generating plant showing major electrical features 
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installation has already been started. 

We have found that for the Boston 
type of load it is well to limit a bus 
section to akout 60,000 kw. This limits 
electrical and mechanical fault dam- 
age; circuit breakers have conserva- 
tive short-circuit interrupting capaci- 
ties; stability is increased; voltage 
disturbances are reduced; the num- 
ber of customers affected by a fault is 
smaller and circuits can be distributed 
between sections so that a failure of 
one section leaves other circuits to 
supply the different areas. Mainte- 
nance and bus additions are simpli- 
fied. This leads logically to one bus 
section per generator. 

As indicated on the one-line dia- 
gram, it is intended to have a 14-kv. 
feeder bus for local distribution and a 
25-kv. line bus for system tie purposes 
for each generator. 


Common Reactor Bus Used 


The fairly short-looped lines and 
the 25-kv. transformers aid in syn- 
chronizing through the system, but to 
facilitate kw. and kilovar dispatching, 
the generator bus sections must be 
tied together through reactors. These 
may be installed between the bus sec- 
tions or many connect to a common 
reactor bus. We have adopted the sec- 
ond arrangement. In either case means 
should be provided for short-circuit- 
ing the reactors during light load pe- 
riods or during maintenance work 
when one or more generators are out 
of service. At Mystic these bus reac- 
tors for the first two units are being 
omitted, as the short-circuit duty on 


55-2 
6,000 Kva ae : 
O 
eto 
50.000 kw. 


Reactor 
Bus 





EXTERIOR of 14-kv. switch house showing penthouse for auxiliary equipment and 
balcony. outside doorways leading from bus and circuit breaker ‘sections 


the breakers is not serious. Provision 
is made for their future installation. 
To facilitate additions to the feeder 
bus and for maintenance on the cir- 
cuit breakers and bus equipment, we 
have planned a duplicate or auxiliary 
bus for each section. There are two 
schools of thought on operating a 
double bus. Some companies prefer 
to keep both energized so that a fault 
on one will be cleared without affect- 
ing the service. We prefer to use only 
one, the other being kept ready to run. 
This reduces the amount of exposed 
equipment in service, and since the 
auxiliary bus is dead, a second bus 
fault will not occur due to ionized or 
copper gases from the original fault. 


> Main Aux 


CSkv Secl 
Aux. 


\ Revere 


4 Kv. Sec. 


Main 
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SINGLE-LINE diagram of 14 and 25-kv. switch houses, with facilities for two generat- 
ing units, bus and circuit breaker layout, feeder and tie lines 
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The number of current transformers 
and bus relays is reduced and service 
at the load is not materially affected 
due to the parallel feeds from the 
other bus sections. 

In order to cut in the local area, it 
was the intention to loop the nearby 
14-kv. lines in and out of the station 
through selector disconnects, the two 
cables being on one board section 
with one pair of breakers. In case of 
line troubles, both sides would be 
killed, but by opening the proper dis- 
connect, the unaffected half could be 
re-energized. To further increase 
safety to cablemen, a removable link 
has been installed in series with the 
terminal disconnects, thus giving a 
double break. The lines have been 
temporarily tapped instead of looped. 


Lines Through Tunnel 


As most of the 14-kv. and 24-kv. 
lines are on the other side of the river 
from the station, a tunnel was con- 
structed for these and future connec- 
tions. 

Line reactors were installed to re- 
duce the current of a line fault, to 
permit the use of smaller and less 
expensive line circuit breakers and to 
localize voltage disturbances. 

A similar board section on this 14- 
kv. bus with its pair of breakers con- 
nects to a main power transformer 
which ties to the 25-kv. system. This 
will be discussed later. Another pair 
of breakers connects to the generator 
bus. 

This leaves the unit auxiliary 
power transformer, reactor bus circuit 


sl 





breaker and the reactor short-circuit- 
ing breaker to be provided for. Rather 
than using a valuable double breaker 
board section on the line or feeder 
bus, these three circuits have been con- 
nected, in effect, to the generator leads. 
Actually this has developed into a 
short generator bus which is physi- 
cally separated from the feeder bus. 
This arrangement is unusually flex- 
ible. For instance, the line feeder bus 
has three sources of supply—(1) its 
associate generator; (2) any other 
unit through the reactor bus, and (3) 
from the 25-kv. system through the 
main transformer. Similarly, the sta- 
tion auxiliary power transformer can 
be energized from the system or from 
other units until the generator is 
brought on the line. 


25-kv. Switch House 


In general, the same principles ap- 
ply to the 25-kv. part of the station. 
Each section is connected to the cor- 
responding 14-kv. bus section by a 
25,000/33,000-kva. transformer. A 
double bus is used, but the second 
circuit breaker is not justified, as the 
system of 25-kv. lines is set up so that 
any breaker can be taken out for 
maintenance. Selector disconnects are 
provided for each circuit, and the 
auxiliary bus becomes actually a 
transfer bus. One of the power trans- 
formers has a breaker also connecting 
to the transfer bus to facilitate switch- 
ing and to give relay protection to any 
line operating on the transfer bus. 
Sectionalizing reactors are not needed, 
as the short circuits are well within the 
rupturing capacity of the breakers. 

Mystic switching station consists es- 
sentially of three elements—a building 
for the 14-kv. equipment, one for the 
25-kv. equipment, and a row of trans- 
formers between. 

Space is provided in the 14-kv. 
building for the first two units, al- 
though the design is such that the 
equipment of the two units is kept en- 
tirely separated by an aisle on each 
floor running the full length of the 
building. The following description 
applies to either side: The basement 
serves as a cable vault. Two duct lines 
run the full length. Most of the ducts 
turn up into the proper cells above, 
but others can be broken into as may 
be required. Bricked up openings 
have been provided in the foundation 
walls for possible future use. The 
building rests on heavy piling con- 
struction and the main duct lines also 


are on piles, but due to the nature of 
the ground a slip-joint manhole with 
pivoted conduits has been provided 
for possible unequal settling. The floor 
is above the expected ground water 
level, but all ducts are tightly packed 
or plugged. A sump pump has been 
installed for normal seepage. 

The first floor is for the cable pot- 
heads, terminal and selector discon- 
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DETAILS of 14-kv cable bus, showing 
the main bus of two 3,000,000 cm. Kerite 
cables per phase with tap to a bus 
potential iransformer. 


nects and the line and bus reactors. 
Grade of this floor is 18 ft., which is 
well above the highest recorded tide of 
15 ft., but to be amply safe, the re- 
actors are on shelves 3 ft. high. Doors 
can be sand-bagged if necessary. On 
the second floor are the disconnects, 
instrument transformers, circuit 
breakers and buses. The third floor 
houses the control room with switch- 
boards, operating desk, control bat- 
tery, offices, lockers etc. The switch 
house station service transformers, 
building heating equipment and air 
compressors for the breakers are in a 
penthouse. 

The equipment for the feeder 
double bus (second floor) is ar- 
ranged in four aisles, two for each 
bus. The incoming line, after going 
through the terminal disconnects and 
reactors below, enters through floor 
bushings to one of the center aisles. 
First are the current transformers. 
Double and triple secondary types are 
used to reduce the length and to keep 
the creepage exposure at the ends to 
a minimum. Care was taken by the 
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manufacturer to prevent slipping of 
the primary bars. The upper termina] 
of the current transformer is the dj. 
viding point of the two buses. Thus, 
one connects to a disconnecting 
switch, then through a wall to the 
breaker, back through the wall to 4 
disconnect and then to the bus. Since 
the four aisles are separated by con. 
crete or metal lath and plaster walls, 
the chance of circuit breaker or hy 
faults causing a flashover on the other 
bus, is practically nil. The porcelain 
wall bushings are packed with Kerite 
putty to prevent smoke and gases from 
passing to other aisles. In a few cases, 
it was necessary to use braided strap 
through these tubes to allow for ex. 
pansion. To minimize corona and pos 
sible corrosion of the small wires in 
the strap, the tube was packed with a 
conducting mixture of Webtex putty 
and steel wool. 

The bus and cell wiring is full volt- 
age Kerite or Okonite insulated cable 
mounted on 23-kv. insulators. This in- 
troduces a smoke-producing material 
in the cells, but it has advantages over 
bare copper in preventing faults or 
flashovers due to conducting gases, 
cracked or dirty insulators, and ro- 
dents. The bases of the insulators are 
cast with a boss for the grounding 


copper. 
Ground Paths Provided 


All instrument transformer frames, 
disconnecting switch bases, insulator 
bases, etc., are solidly grounded. All 
loops of grounding copper are closed 
to provide two paths to ground. This 
insures that most faults or flashovers 
will be kept as ground faults which art 
limited to a little over 2,000 amperes 
by the generator, 4-ohm, neutral re 
sistor. One principal advantage is that 
the relaying is positive and fast. 

Disconnects are the Delta-Stat 
angle type which permits connecting 
the leads in any desired direction and 
eliminates the need of rear-connectel 
switches, which in large sizes are uh 
desirable. 

The cable sizes vary from 500,00 
cir.mil for potential transformer cot 
nections to 2—3,000,000 cir.mil. pe 
phase for the bus. Cable was selectet 
for the bus, as it is much cheaper tha 
tubing or bar with tape or molded it 
sulation. Also, expansion problems al 
eliminated. Cell wiring and conne 
tions smaller than 500,000 cir.mil. 4 
not used; they might melt or overhedl 
seriously during a short circuit. 
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Service Problems Met 
In Novel “Sub Design 


Transmission dead-end and double-voltage aerial- 
bus substation combined with unit-type substa- 


tion having air breakers serves industrial plant 


TOLEDO EDISON CO., engineers 
recently solved several problems of 
power supply at The Willys-Overland 
Motors, Inc., plant with the illustrated 
substation arrangement which has, 
among other notable features: (1) 
A unit-type distribution substation 
using air circuit breakers incor- 
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| porated within a pseudo “transmis- 
‘1 sion” substation; (2) a 4-pole 
| 


“tower” supporting both a transmis- 
sion dead-end and a long, aerial, high- 
tension bus, and (3) a double voltage 
* transformation that permits either the 
new 69-kv., or the existing 23-kv., 
supply circuit to furnish plant needs. 
ng Recently, loads at this plant have 
outrun the capacity of cables supply- 
ing the original 23-kv. main factory 
bus, from which transformers stepped 
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voltage down to 4 kv. to supply the 
several plant buildings. Also, new 
load centers were created. These had 
to be supplied at 4 kv. and were some- 
what remote from the original point 
of supply. Moreover, plant opera- 
tions had become of sufficient magni- 
tude and importance to justify an in- 
crease in power supply facilities. 

A 69-kv. transmission line from a 
nearby Toledo Edison substation pro- 
vided a second source of power for 
the plant. Conductors are brought 
in to a 50-ft. four-pole tower which, 
though it is part of the substation, is 
48 feet from the main structure. An 
aerial 69-kv. bus runs from it to the 
main superstructure where taps are 
led off in two directions through air 
break switches to step-down trans- 


4kv. feeders fo Plant loads 
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AERIAL 69-kv. bus supported from 4- 
pole tower (not shown) provides space 
to right and convenient connection for 


future unit substations. Unit type 
6,000-kva. substation-within-a-substation 
marks power supply layout for Willys- 
Overland Motors at Toledo, Ohio 


formers. The circuit diagram reveals 
that one is a 6,000-kva. 69/4-kv. unit 
type substation with a main secon- 
dary air circuit breaker and several 
air circuit breakers protecting plant 
power feeders. The second trans- 
former is a 10,000-kva. 69/23-kv. 
unit that steps voltages down to sup- 
ply the former main 23-kv. bus 
through an OCB and short overhead 
line, as shown. 

Since, at present, this is the only 
plant connected to the 69-ky. line, 
reliance is placed on the breaker at 
the Toledo Edison substation for 
primary short circuit protection. 

By locating the 4-pole tower 48 ft. 
from the main substation structure 
and resorting to an aerial bus, space 
was provided for addition of a second 
unit substation with connections to 
this same 69-kv. bus. The tower also 
made a convenient anchorage for the 
grounded shield wire and for the 
69-kv. metering equipment. 

It is planned eventually to connect 
the 4-kv. bus sections of the two unit 
type substations through an appro- 
priate circuit breaker as indicated. 

Supply for the plant is normally 
from the 69-kv. line. In an emer- 
gency, the 23-kv. bus tie breaker can 
be closed and a limited amount of 
power can be obtained through the 
23-kv. cable for most essential opera- 
tions. 


Post-War Problem of 
the Engineer and Operators’ 


Keeping investment and operating costs down without sacrifice oj 


quality or stability essentially an engineering-operating problem 


—Cites diversified potential contributions toward this dual goal 


_C. B. McMANUS, Assistant Operating Manager, Georgia Power Co., Atlanta, Ga. 


TWO MAJOR PROBLEMS, both ° 


of them broad and inclusive, confront 
the utilities today: 


First: To conduct our business in 
such a manner that our customers 
and the public in general will want to 
continue to do business with us, 
rather than with someone else. 

Second: That in accomplishing this 
objective we do not weaken the eco- 
nomic position of our companies. 


The first problem is of course the 
problem of executive management as 
well as every employee, but I do not 
believe that our executives, nor we as 
operating men and engineers, realize 
the extent to which the policies we 
adopt, and the everyday decisions that 
we make, influence the solving of this 
problem. Too often it is looked upon 
as a problem for the executive, sales 
and advertising departments to solve, 
when as a matter of fact the decisions 
made by operating men and engineers 
are often a fundamental factor. 


Maintain Strength 


The second problem,—that in ac- 
complishing these objectives we do 


not weaken the economic and finan- - 


cial position of our companies,—is 
one that must be solved simultane- 
ously with the first, or else the first 
problem cannot remain solved. Solv- 
ing this economic problem is to a very 
large extent—more so, I believe, than 
is generally realized by our own 
managements—the responsibility of 
operating and engineering men. I say 
this because we are the ones upon 
whom management must depend to: 


* Condensation of paper before recent New 
Orleans meeting of Engineering and Opera- 
tions Section, Southeastern Electric Exchange. 
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First: Keep our physical property 
investment to a minimum. 

Second: Keep our operating and 
maintenance expense low. 


Just what can we as operators and 
engineers do to assist in keeping our 
companies in a strong financial posi- 
tion? First, we should be quick to 
give our managements the benefit of 
our opinions when in our judgment a 
present or proposed policy is unwise 
or questionable. But in doing this 
let’s be very sure that we thought it 
through, and that our opinion is based 
on the good of the company as a 
whole, and not on the interests of just 
one department. 


Service Standards 


Service interruptions to small 
eroups of customers, even though they 
may happen more frequently, are not 
usually as serious as an interruption 
to an entire city or town. The condi- 
tions under which interruptions to 
service occur are important, as, for 
example, the public will usually be 
sympathetic to service interruptions 
caused by a local tornado, while they 
may be very critical of a service in- 
terruption which occurs during good 
weather. 

Proper maintenance of lines and 
equipment can contribute greatly to 
keeping our plant investment low. It 
may eliminate the need for early re- 
placements, the need for additional 
generating equipment by increasing 
the availability of present units, and 
by eliminating the necessity of dupli- 
cate sources of power. If adequate 
service can be provided by one line 
properly maintained, both the invest- 
ment and the maintenance will usually 
be less than with duplicate lines. 


ELECTRICAL 


Where two lines protecting the same 
service originate at different substa. 
tions, additional substation and trans. 
mission line capacity will have to be 
provided. 


Overloading Policies 


Good operating policies and 
methods are a necessity, not only to 
reliable service, but it can be made 
to assist in keeping plant investment 
low. The prompt restoration of serv- 
ice after an interruption may be an 
important factor in eliminating the 
necessity for duplicate sources of 
power. Policy of loading equipment 
and lines may have a very large in- 
fluence on plant investment. Distribu- 
tion engineers have given much 
thought to this subject, and in the 
southeast were among the first to take 
advantage of the inherent short time 
thermal capacity of distribution trans- 
formers. It has been Georgia Power 
Co. policy to load distribution trans 
formers serving residential areas to 
150 percent or more, for more than 
16 years. I believe the lessons we 
have learned by necessity during the 
war has taught us that a similar poliey 
on other equipment is wise and justi 
fied. I have never been convinced 
that the loss of life of equipment due 
to high loading is as great as is ger 
erally believed, but even if it is, there 
are still sound reasons, in my opinio}, 
for shortening the life within reas 
as long as such operation does m0! 
cause other expenditures out of pit 
portion to the savings made, or It 
sults in unreliable service. 

It must be kept in mind that ge 
erally the loss of life that we talk 
about is not the loss of life of the 
entire piece of equipment: but only 
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a portion of it. For example, a trans- 
fyrmer consists of a tank, bushings, 
oil, copper, insulating material, and 
an iron core, and overloading of it, if 
within reason, does not decrease the 
life of anything but the winding, 
and possibly the oil and the core if 
heating is excessive; of course the 
copper in the winding has a scrap 
yalue, and the oil can usually be re- 
daimed. Then, in addition to that, 
the cost of rewinding and putting the 
transformer back into service is a 
proper maintenance expenditure 
which, under present tax laws, per- 
mits a substantial saving. 

These facts should not be overlooked 
in setting up policies for loading our 
equipment. because these policies can 
materially affect our plant investment. 
It is of course obvious that auxiliary 
cooling of equipment is one of the 
most economical ways of getting in- 
creased capacity. Also a study of 
peak durations and of the results that 
can be obtained by the various cool- 
ing methods available may be well 
worth while. 


Planning 


Planning is another important tool 
that we can use as an aid in keeping 
our plant investment low. Planning 
is necessary to see that our margin 
of capacity for growth is adequate but 
not excessive, that adequate and re- 
liable service will be available when 
itis needed, and that the many small 
jobs that are required, particularly 
on distribution systems, are engi- 
neered and constructed in such a man- 
ner that they fit into a master plan for 
the entire system. 

Choosing the most economical de- 
sign, such as the voltage, type of 
system, and type of equipment, is 
fundamental to an economical system. 
We know, for example, that in gen- 
eral a secondary network is the most 
economical method of supplying 
heavy load densities. We also know 
that a radial overhead system is the 
most economical for serving low load 
densities. The load densities between 
the high and the low are the ones 
that offer real opportunities for sav- 
ings, and are the ones that we are 
most likely to have a few years after 
the war is over. I think we are going 
to have a large increase in our resi- 
dential and commercial loads, and 
the decisions we make in serving this 
increase in load may well set the pat- 
tern for system design for a good 
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many years. If this is true, it behooves 
us to be very sure that our engineer- 
ing is sound. 


Higher Distribution Voltages 


Trend is toward higher distribution 
voltages and much consideration 
should be given to this subject as our 
loads grow. Modern equipment 
gives us more latitude than in the 
past. We have high speed breakers, 
high speed reclosing, step regulators, 
unit type substations, capacitors, pole 
top reclosers, telemetering for tie-line 
load control, high speed excitation, 
and many other devices to assist us. 
It is the proper application of these 
and many other items that determines 
our real ability as operators and en- 
gineers. 

As labor costs rise, the cost of “‘as- 
sembled on the job” construction in- 
creases out of proportion to the cost 
of articles manufactured by mass pro- 
duction methods, and thus standardiz- 
ing of equipment will bring the unit 
cost down. Good records, correct 
maps, economical construction meth- 
ods and adequate and trained super- 
vision are all worthwhile, and im- 
portant tools to assist us in keeping 
our plant investment low. 


Cost of Money and Manpower 


The problem of keeping our operat- 
ing and maintenance expenses low 
enough to permit reasonable earnings 
and still continue to adequately 
operate and maintain the properties is 
one that is going to call for much 
analyzing and the use of a great deal 
of ingenuity. Let’s start off by as- 
suming that labor rates will remain 
high, and that the cost of money will 
remain substantially what it is today. 
During the past 15 or 20 years there 
has been a substantial increase in 
labor rates and a marked decrease in 
the cost of money, and this fact can- 
not be overlooked in the design of 
our generating plants, substations and 
lines. In most cases it will be found 
that the additional investment re- 
quired to provide for the operation 
of generating plants and substations 
with a minimum number of operators 
will be more than offset by the saving 
in operating labor. Designs should 
also be checked to see that equip- 
ment can be taken out of service for 
inspection and maintenance during 
regular operating hours, so that over- 
time rates will not have to be paid for 
this work. 


There is an even larger immediate 
saving in eliminating operators at.ex- 
isting generating plants and substa- 
tions. I realize that much of this 
work has already been done, but it 
has been amazing to find how much 
more of it can be done when one 
really analyzes each plant or substa- 
tion. In many cases the additional 
investment required can be saved in 
two or three years, and our experi- 
ence indicates that modern automatic 
equipment, properly maintained, is 
more reliable than operators. 

Consideration should be given to 
the greater use of mechanical hole 
diggers, ditch diggers, derricks, bull- 
dozers, automatic splicers, and other 
mechanical devices that eliminate or 


reduce field labor. 


Operations 


A thorough analysis of operating 
methods may show where substantial 
savings can be made. For example: 
Are! crew headquarters located prop- 
erly with respect to the distribution 
of work? In larger cities would it 
be more economical to work crews out 
of several headquarters rather than 
one? In outlying territory are crews 
properly located? Are we loading 
up district and field engineers with 
paper and stores work when it would 
be more economical to employ a clerk 
to do this work? Have we examined 
all the reports that are being made 
to see that they are still necessary? 
Are we really analyzing our interrup- 
tion records to see that service is 
improved and that we are not using 
manpower that could be economically 
eliminated by additional expenditure 
of capital or maintenance money, or 
by a change in operating methods? 
Are we spending unnecessary money 
for transformer and line fuse replace- 
ments which could be eliminated by 
a more careful study of our fuse 
coordination, or better maintenance? 

Are we testing single phase meters 
in the shop instead of on the cus- 
tomer’s premises? Are we replacing 
our street lamps in the most economi- 
cal manner? Do we have an effi- 
cient repair shop with trained per- 
sonnel and sufficient equipment to do 
economical work? Are communica- 
tion facilities adequate? Are emer- 
gency patrols properly organized and 
followed? Is there clear and concise 
emergency operating procedure for 
use when communcations are inter- 
rupted ? 








Bauch Transformer 
Damps Cable Faults 


Three transformers, with tapped reactor inserted 


in delta secondary, neutralize system capacitance 


by providing a resonant grounding 


LEE M. NELSON, and H. N. MULLER, Jr.“ 





OVER FIFTEEN MILES of three- 
conductor varnished-cambric and lead 
cable are directly connected to one 
main 2,400-volt bus in the steam gen- 
erating plant of the City of Rochester, 
Minnesota. Eight feeders emanate 
radially from this bus and at the ends 
of the various cables the feeders con- 
tinue to the outlying areas in conven- 
tional overhead construction. The 
entire system is delta-connected and 
ungrounded. Overcurrent phase re- 
laying is provided on each feeder, and 
ground indication at the bus. 
During the past few years simultan- 
eous faults have been experienced on 
widely separated parts of the system 
when an arcing fault-to-ground oc- 
curs on one phase at one location. 
A ground fault on one feeder results 
in ground indication at the bus and 
by a process of elimination the fault 
can be located and isolated, but simul- 
toneous faults on two feeders results 
in relaying out two circuits either or 
both of which may not be successfully 
reclosed immediately since the dam- 


* Superintendent of Utilities, Rochester, 
Minn., and Central Station Engineer, West- 
inghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa., respectively. 
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FIG. 1—Resonant grounding connec- 
tion with Bauch transformer. Each 
transformer is a 15-kva. unit. Reactor 
range is 3.5-2.1 ohms in 10 equal steps 
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FIG. 2—Tuning curve derived from 
system tests: operating taps indicate 


age resulting from the high-current 
fault can cause considerable burning. 

Transient analyzer studies showed 
that overvoltages on the order of four 
times normal line-to-nevtral crest 
voltage could be expected to exist 
when an arcing fault-to-ground was 
present. Partial doubling-up of a 
traveling wave in a cable when the 
junction with an overhead line is 
reached can account for still higher 
voltages being reached. Obviously, 
then, the remedial measure should be 
one which would limit transient over- 
voltages caused by arcing faults. An 
ungrounded system results in the 
highest transient voltages for both 
switching and faults, whereas solidly 
grounded systems usually result in 
minimum transient voltages for these 
conditions. It would, therefore, seem 
logical to convert to solidly grounded 
operation. Material shortages make 
such a conversion prohibitive because 
of the relays and instrument trans- 
formers incident to a ground relaying 
system. An alternate method is there- 
fore dictated, and resonant grounding 
was selected because it results in 
transient overvoltages much lower 
than those inherent to ungrounded 
systems, and no other changes in sys- 
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tem operation are necessary, if the 
resonant neutral device is continy. 
ously rated. 

Such a resonant ground consists of 
system grounding through an indue. 
tive reactance substantially equal tp 
the system shunt capacities reactanoe 
It can be accomplished either by Using 
the conventional ground fault neutral. 
izer or by the so-called Bauch trang, 
former. (Fig. 1) The Bauch trang. 
former has not. to the authors’ know. 
edge, been used commercially in this 
country, and it offers no advan 
over the ground fault neutralizer for 
the usual high voltage application, 
For low voltage systems, particularly 
when the necessary star-point where 
a neutralizer can be connected does 
not exist, the Bauch transformer off. 
ers some real advantages, and was 
adopted and installed at Rochester, 

Low voltage systems inherently 
have a relatively small capacitive 
fault current to ground which must be 
neutralized, and the usual ground 
fault meutralizer would be a low-cur. 
rent, extremely high reactance coil, 
On the other hand, placing the react. 
ance-to-ground in the secondary cir- 
cuit, as is done in the instance of the 
Bauch transformer, results in a coil of 
higher but reasonable current carry- 
ing capacity commensurate with good 
mechanical design, a coil of relatively 
low reactance, and a neat design of 
air-cooled reactor. The Bauch was 
more economical for this case. 

The reactor was specified to have 
ten taps which would allow easy selec- 
tion of that value of reactance which 
provides a resonant neutral. 

Simple system tests subsequent to 
installation determined the best tap 
for normal operation, and also ren 
dered a tuning curve for the various 
reactor taps available. To perform 
such tests it is only necessary to con 
nect one phase of some line section 
solidly to ground with a current trans 
former and ammeter inserted in the 
connection. When this section of 
line is energized, net fault can be read 
on the ammeter and tap adjustmenls 
made to obtain a minimum figure 
Sufficient carrying capacity and taps 
are provided in the reactor so thal 





range is available for normal system 
expansion. 
While the Bauch transformer 


proved most economical in this in- 
stance, it is not implied that it will be 
chosen to improve lightning perfor 
ance of transmission lines. ° 
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Today's Thinking on 


TOMORROW S 
LOAD BUILDING 


By FRANK R. INNES, Associate Editor, "ELECTRICAL WORLD" 


In electric utility plans for load building as soon 
as the repressive hand of war is lifted there are to be 
seen definite indications that: 

Excess capacity will not be, in national terms, 
acompelling reason for load building, although there 
will be local surpluses. 

Appliance merchandising will be done by two out 
of three utilities. 

_ Cooperation with dealers will be extensive and 
intensive, 

Large use of home service advisers will be made 
and regular programs of residential service calls 
will become quite general. 

Immediate attention will be given to adequate 
witing, ranges, water heaters, home food freezer and 
storage units, fluorescent kitchen lighting, and air 
conditioning in the order listed. 

Goals of increased residential energy usage have 
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not been set up generally and the average of those 
that are set is not inspiringly high. 

The industry has no widely accepted idea of what 
residential load building costs should be. 

Utilities in the higher brackets of residential energy 
usage will do the better job of load building. 

There will be rapid extension of rural lines to areas 
as yet unserved and more intensive effort will be made 
to increase farm uses of electricity. 

Cooperation with implement dealers will become 
a major factor in farm load development. 

Most emphasis in farm service sales plans will be 
on water pumping and adequate wiring. 

More salesmen and more specialists will be used 
to hold and to increase commercial and industrial 
load. 

Public relations is regarded as the principal factor 
in street lighting service. 
















Community development programs to promote in- 
dustry and business in their service territories loom 
large in the post-war thinking of electric utility 
executives. 


Source of Conclusions 


The bases of the above conclusions rest on a survey 
with replies from some 80 utilities representing over 
half the installed capacity and more than a third of 
the customers of all utilities serving the public di- 
rectly. It is no part of the intention of the survey to 
offer specific or quantitive information in any par- 
ticular. Although figures are used to tell the story— 
it could not be done without them—they are to be 


In overall national terms that exclude government 
systems supplying energy to aluminum, magnesium 
and other basic war production, it is probably true 
that the end of the war will not leave the electric 
utilities with any significant excess of generating 
capacity. ‘This conclusion, supported by ample statis- 
tical and other evidence, is stated, not once, but three 
times, in “Basic Planning Material for Electric Utility 
Companies” which is the recently published (Septem- 
ber, 1944) Section One of the Report of the Commer- 
cial Planning Committee of the Edison Electric 
Institute. 

But, as is recognized in the report, a_ national 
average results from local data that lie above and 
below the average point. This condition appears 
clearly in the replies to the question, “Are load- 
building plans premised on the anticipation that load 
must be developed for capacity becoming immedi- 
ately available by reason of declining war produc- 
tion?” 

To that question 77 replies were received and 34 
(44 percent) of them said “yes”; the “no” replies were 
41 (53 percent) and 2 were indefinite. While it may 
look as though quite a few utility sales executives do 
not agree with the opinion of the commercial plan- 
ning committee, taking the total amount of excess 
capacity stated in the 29 replies that included that 
information, 802,000 kw.; and allowing for the 5 “yes” 
replies that included no estimates by doubling that 
figure, the ratio of indicated excess to total capacity 
for all utilities covered by the survey is only about 
7 percent. 


Not a Compelling Factor Nationally 


Therefore, while a considerable number of sales 
executives, some of them with good cause, feel that 
excess capacity will be an imperative reason for imme- 
diate post-war load building, actually it is not a com- 


EXCESS CAPACITY IS SMALL 
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regarded only as indicators, not as specific statements 
of conditions. 

In considering the data and conclusions here pr. 
sented it should be kept in mind that many replies 
to the included questions had to be treated as neg, 
tive because they were not unqualifiedly positive, Fo, 
instance, a question asking if plans are made might 
have for reply that plans are being made. Such, 
reply is listed as negative because the idea of the 
survey is to disclose conditions as of today. Therefore 
it may be said that actually the industry is in bette 
state of preparation for post-war load building tha 
is indicated by strict interpretation of the survey 
results. 






















pelling factor in terms of the national average condi 
tion. ‘This conclusion takes on additional weight 
from the fact that this survey covers utilities repre 
senting about half the capacity and around one-third 
of the customers of utilities serving the public di 
rectly, as previously stated. ‘Thus the proportion of 
industrial service in the replying group is higher than 
in the whole industry and it is these utilities that 
would be expected to be most affected by decline in 
industrial load. 

Typical comments accompanying replies to this 
question: 

“We consider present reserve inadequate. Expect 
drop in kw-hr. output, but practically no drop in 
demand.” 

“We anticipate some available capacity by reason 
of declining war production; however, the real pur 
pose of our load building program is to take advantage 
of consumer demand and available market, for com- 
pany development, to meet civic responsibility, to 
increase employment and in general to make 
progress.” 

“We build load because it is good business to do s0 
continuously and aggressively.” 

“___ because it is a public obligation to develop 
the uses of our service.” 

“Yes, and to maintain an ongoing concern.” _ 

“It has always been our belief that load building 
is essential for continued company growth.” 

“Yes, but not on premise of capacity becoming 
available in company’s own plants. Surplus is & 
pected to be available on connecting systems.” 

“Only sufficient capacity to meet normal growth 
requirements for two or three years. Construction of 
new generating plant was discontinued by govettr 
ment order, but has now been resumed.” 

“Partly, but have always had power available for 
increasing demands.” 
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“At the present time we are making arrangements 
io secure additional capacity. Due to the war our 
plant building program was curtailed. We do not 
anticipate having any surplus capacity post-war, but 
ather are looking forward to securing more capacity.” 

“Our area was affected by conversion of local indus- 


tries to war production rather than by entirely new 
undertakings. Reconversion will be simple. Change in 
industrial load character will be important, but not 
vital, to our company.” 

“Only incidentally. ‘The primary premises are the 
fundamental economies of load building.” 


RESIDENTIAL LOAD BUILDING 


Appliance Sales Policy 


About two-thirds of the utilities reporting, 51 out 
of 79, will merchandise appliances. All appliances 
will be sold by 37, only large devices will be sold 
by 13 and one will sell only such of them as need 
promotion and then only in places where there are 
no dealers. Of the remaining 28, no merchandising 
at all will be the policy of 23 and 5 are undecided as 
to the selling of all or only large appliances or none. 

The ratio of two merchandising to one non- 
merchandising utility that appears in this survey 
probably cannot be taken as representing the entire 
industry. Although examination of previously pub- 
lished studies of appliance sales activities does not 
disclose any definite statements of the numbers in the 
two groups with which to compare the findings of 
the survey, it is reasonable to suppose from other 
indications and from the figures of the survey that 
the non-merchandising policy is gaining ground in 
the industry. 


Dealer Cooperation 


But irrespective of merchandising policy, it is 
plain that every utility is desirous of helping along 
sales of appliances by dealers. All except three of the 
79 replying utilities say they will use advertising and 
promotion as an element in dealer cooperation. Sales 
campaigns in varying degree of direct dealer participa- 
tion will be undertaken by 75 (95 percent). Help in 
fnancing of deferred payment purchases will be 
offered to dealers by 23 (29 percent). And 42 (53 
a) will help the dealers by routing prospects to 
them. 

On this point of cooperation, the proposed arrange- 
ment of one utility with dealers is of interest. The 
company agrees to furnish the dealer with all informa- 
tion necessary to successful operation of the plan; to 
engage, train, supervise and assign to the dealer a 
bonded crew of outside salesmen; to fix the dealer’s 
direct selling cost at a percentage of the sales price 
of appliances sold; to reduce the dealer’s selling costs 
satisfactorily in cases of repossession. The dealer 
agrees to carry a sufficient stock; to provide delivery 
service; to arrange for financing time payments; to 
handle prospect lists; to furnish sales kits; to pay 
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salesmen’s commissions promptly; to do no outside 
selling except through salesmen provided by the 
company. 


Home Service Advisers 


The data of the survey show that home service 
advisers are a generally accepted and widely used 
means for building domestic load. Of 79 replies on 
this subject, 74 (94 percent) said advisers would be 
used, 3 said they would not and 2 were undecided. 

Specialization of home service advisers does not 
predominate although many utilities favor it. The 
data show 30 (38 percent) saying advisers will be 
specialized and 41 (53 percent) saying they will not. 
Two utilities will employ some specialized and some 
non-specialized advisers, one is undecided and 5 did 
not reply. 

On the question of whether or not the home serv- 
ice function will be combined with selling, the large 
majority says “no.” The figures are 49 “no” (62 
percent), 22 “yes” (28 percent), 2 undecided and 5 
no reply. 

The survey questions dealing with home service 
activities were not so explicitly phrased and worded 
as they might have been. This deficiency is apparent 
in the replies summarized in the following paragraph 
and in the reporting of numbers of home service 
advisers. It is evident that some utilities reported as 
home service advisers only those of definite education 
and training competent to give lectures and demon- 
strations to groups of housewives. Other utilities 
evidently included also the more or less well trained 
home service girls who go out and make scheduled 
rounds of customer calls day after day. No other 
explanation seems reasonable for the large variation 
in ratios of home service advisers to customers which 
appear in the data. At one end of the range is one 
adviser to 1,900 customers and at the other one to 
62,500. Averaging the whole range results in a ratio 
of one adviser to 12,300 residential customers. 


Customer Service Calls 


Calling on the customer will be a quite prevalent 
practice in the technique of post-war residential load 
building. The question on this point was stated in 
words to set it apart from home service adviser 











activity but apparently in many replies were included 
calls to be made by adviser personnel. However, the 
distinction, or rather the lack of it, is not really im- 
portant since the subject in point is a “consistent 
program” of customer calls and the replies show that 
a large majority of utilities will initiate or continue 
the practice. The data show 44 (56 percent) utilities 
that will make such calls, 26 (33 percent) that will 
not, 5 that are undecided and 4 not replying. 


Adequate Wiring Promotion 


It is quite evident from replies to this survey that 
adequate wiring has now become a consideration of 
determining proportions in the mind of the 
utility sales executive. More utilities are planning 
immediate post-war attack on that problem than 
will engage in any other single load building effort. 
Of 79 replies, 47 (60 percent) announce quick atten- 
tion to adequate wiring, 28 (35 percent) have no 
immediate plans, 2 are undecided and one did not 


reply. 
Ranges and Water Heaters 


Next in concern come the electric range with 34 
(44 percent) and the water heater with 34 (43 per- 
cent) utilities reporting plans for sales campaigns 
ready to go. Of the 39 (49 percent) reporting no plans 
for ranges and 40 (51 percent) none for water heaters, 
a few take the position that production of these appli- 
ances will not be sufficient to justify any intensive 
efforts to sell them until some time after the war 
ends. They expect the waiting market to absorb all 
immediately available production. 


Food Freezing and Storage 


Attesting the speed with which the idea of home 
freezing and deep freeze storage of foods has taken 
hold of the popular interest is the fact that utility 
post-war sales plans rank this equipment right up 
with the range and the water heater. Plans for ranges 
and water heaters are reported by 35 and 34 utilities 


It may be concluded from analysis of the data 
submitted that the replies represent a grade of think- 
ing on domestic load development distinctly more 
aggressive than characterizes the industry as a whole. 
This conclusion derives from the fact that the 
national average annual residential energy consump- 
tion for 1943 is 1,070 kw.-hrs. while the same figure 
for the replies is 1,254. Thus the utilities represented 





respectively and for food freezers and storage units 
by 33 (42 percent). No sales plans for this equipment 
were reported by 40 utilities (51 percent) and two 
others were undecided. 


development of, fluorescent residential lighting, quite 
general agreement is apparent that the first wide. 





ABOVE AND BELOW AVERAGE 
COMPARISONS 
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Fluorescent Kitchen Lighting 
In the talk about, and in the so far limited 


spread application will be in the working and utility 
spaces of the home. With this thought in mind a 
question about plans for promotion of fluorescent 
kitchen lighting was included in the survey. To our 
knowledge there is not yet on the market a unit 
specifically designed and produced for kitchen instal- 
lation and to be sold at a price. Nevertheless, it was 
considered worthwhile to find out the present interest 
in the matter. The number of replies stating plans 
for immediate post-war sales effort on fluorescent 
kitchen lighting was larger than had been expected. 
Nearly a quarter of the replies, 18 out of 79, said such 
plans were in hand, 53 said no plans, 3 were unde. 
cided and 4 made no reply. 












Air Conditioning 


The same ratio of 18 plans and 53 no plans 
obtained in replies to a question on promotion and 
sale of domestic air conditioning. Comments accom- 
panying these replies indicated a preponderant con- 
cern with attic fans as an air conditioning means. 


Other Sales Objectives 


The “no plans” replies in several cases said that 
while no especial campaigns were set up for sale of 
specific appliances or services, plans were made or 
were now in the making for aggressive promotion of 
all domestic uses of electric service. Others men- 
tioned objectives of sales effort different from those 
included in the questions—kitchen modernization, 
complete home lighting, home laundry, house heat: 
ing, roasters and stokers. 


















in the replies are doing considerably better in domes 
tic load building than is done by the whole industry. 
But this cannot be taken as an implied criticism of 
the industry in toto because the utilities contributing 
to the survey are not by any means a small part of it 
in terms of capacity they represent over half and in 
terms of customers over one-third the whole industry. 
It may fairly be asserted that the half of the 
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Table I—Comparisons of Residential Load Building Plans 
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Average Sell Sell Only Features Customers Make Sales Average Annual 
Annual All Large of Dealer per Home Home Campaigns Usage Aimed At 
kw.-hr Appli- Appli- Cooper- Service Service Plannedt aa 
1943 ances ances ation* Advisor Calls Kw.-hr. Years 
1 3402 No Un. 1- 19 ,000 Yes 
2 2993 No Yes 1-2- 17,400 Yes 1-2- 6 4500 5 
3 2954 Yes 1-2- -4 3,000 No 
4 2734 No No 1-2- -4 7,000 No 1-2- -4 2989 4 
5 2434 No No 1-2-3-4 7,000 No 1-—2-3-—4-5-6 3920 5 
6 2331 Yes 1-2- -4 7,100 No 1-2-— -4-5-6 3050 5 
7 2202 No No 1- 11,500 Yes 6 3450 5 
8 2150 No No 1—2- —4 4,800 Yes 1—2-3-—4—5-6 4000 5 
9 1710G Yes 1+2-3- 8,000 Yes —4- 
10 1645 Yes 1- -3- 2,400 Yes —4-5-6 2000 3 
11 1614 Yes 1-2-3- 2,600 Yes 1-2-3-4-5-6 2500 3 
12 1505 Yes 1-2-3- Un. No 
13 1453 No No 1—2-3-4 Un. Yes 
14 1440 No No 1-2- -4 4,800 Yes 1540 1 
15 1434 No No 1-2- -4 6,500 Yes 1-2- -4— -6 1934 5 
16 1413 No No 1-2- +4 Un. 
17 1380G No Yes 1-2- -4 3,300 No 6 
18 1354 No No 1—2-3-4 14,000 No 1635 5 
19 1350 No No 1-2- -4 3,600 Yes 1-2-3—-4-5-6 2000 5 
20 1337 Yes 1-2-3-4 7,200 Yes 1-2-— -4— -6 2674 5 
21 1328 No No 1-2- -4 9,500 Yes 2000 
22 1324 Yes 1-2- -4 10,000 No -6 
23 1295 No Yes 1-2- -4 23 , 800 Yes 1-2— -4- -6 1807 5 
24 1281 Yes 1-2-3- 11,800 No 1-2-— -4— -6 1622 5 
25 1266 Yes 1-2-3- 10,000 Yes 1-2-3-4-— -6 2064 5 
AVERAGE — 1,254 KW.-HR. 
26 1248G Yes 1-2- 11,300 Yes 2000 5 
27 1235 Yes 2,900 Tes 1-2-3-— -6 
28 1211 Yes 1-—2-3- 4,100 Yes 
29 1205 Yes 1-2- Un. No -6 
30 1191 Un. Un 1-2- -4 20,000 Yes 
31 1178 Yes 1-2- -4 5,000 Yes 1-2-3-4— -6 2400 5 
32 1169G No No 1-2- Un. Yes 1-2-3-4— -6 1375 2 
33 1160G No Yes 1-2- -4 27 ,500 Yes 
34 1153 No No 1-2- -4 10,000 No 1-2-3-4— -6 1447 
35 1135G No No 1-2- -4 54, 000 No 
36 1129G No Yes 1-2- -4 7,400 Yes 
37 1123 No No 1-2- -4 25,000 No 1-2-3-4-— -6 1328 5 
38 1100G Yes 1-2- 1,900 Yes 1-2-3-4-5-6 2200 5 
39 1100G No No 1- -3-4 Un. Yes 
40 1097G Yes 1-—2— 8,600 Yes 6 
41 1082G No Yes 1-2- -4 7,700 Yes 1-2-3-4-5-6 1623 5 
42 1067 No Un. 1-2- 6,800 No 1-2— -4-5-6 
43 1065 No Yes 1-2- Un. No 1-2- -4 
F 44 1058 Yes —3- 8,000 No -6 2500 5 
45 1040 No No 1-2- -4 4,100 No -6 
46 1040 Yes 1- 11,500 Yes 1-2-3-4-—5-6 
[ 47 1023 No No 1-2-3-—4 36 , 800 No 1-2— -—4— 
48 1022 Yes 1- 4,300 Yes 1204 4 
f 49 1015 Yes 1-2-3-4 In. Yes 2030 4 
50 1014G Yes 1- 8,000 Yes 
51 993 Yes 1-2 Un. Un. 1-2— -4— -6 
C 52 992 Yes 1-2-3- 9,800 1042 1 
| 53 988 Yes 1-2- -4 3,700 Yes 6 
’ 54 981G Yes 1-2- 13 ,600 Yes 1220 3 
55 947 Yes 1- 4,500 No 1-2- -4- -6 
56 940 Yes 1- No No 
57 919 Yes 1-2- 17,100 Yes 
58 917 No Yes 1-2-3-4 62,500 Un. 
59 898G No No 1-2-3-4 Un. Yes 1-2- -4— -6 
60 885 Yes 1-2- +4 Un. Yes 1083 3 
61 878G Yes 1-2-3 3,300 1-2-3-4-5-6 
62 877 No Yes 1-2- -4 Un. Yes 1-2- -4— -6 1300 5 
63 873 Yes 1-2- Un. Un 
64 872G No Yes 1-2- -4 No No 1-2- -6 1000 2 
65 870G Yes 1-2- -4 14,700 No -3-4-5-6 1200 2 
66 865 No No 1-2-3-4 10,000 Yes 
67 860 Yes 1-2- -4 in. No 
68 859 No No 1-2- -4 26 ,600 Yes 1-2-3-4— -6 1400 5 
69 850 Un. Un. 1-2- -4 6,500 Yes 1-2- -4- -6 1300 5 
70 840 Yes 1- Un. No -6 
¥ 71 812G Yes 1-2- 24,000 Yes 
; 72 804 Yes 1-2- -4 3,500 Yes 1- -3-4-5-6 1000 5 
y. 73 800 No No i-f- «<4 9/300 Yes 1- -3-4-5-6 1000 3 
of 74 747G Un. Yes 1-2- Un. Yes 
75 700G Yes 1- 4,700 Yes 
iB 76 681G No Yes 1-2-3- 11,000 Yes 6 1000 
t; 7 613G No Yes 1- -3-4 32 , 000 No 
in Un. — Undecided 3 — Purchase financing facilities to dealers 3 — Fluorescent kitchen lighting 
: aS — Gas Service 4 — Route prospects to dealers 4 — Food freezers and storage units 
y: Dealer Cooperation +Sales campaigns planned 5 — Air conditioning 
ne 1 — Promotion and advertising 1 — Electric ranges 6 — Adequate wiring 


2 — Cooperative sales campaigns 2 — Water heaters 
SSS 
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industry more definitely load-building minded is 
represented here. 

The data, summarily set forth in Table I in 
descending order of average annual domestic kw-hr. 
sales in 1943, were closely examined to see if any 
particular load building policies or practices could be 
pointed to as productive of greater energy sales. ‘To 
do this the replies were divided into two groups, 25 
above the average of 1,254 kw-hr. and 52 below. 
The data are stated in terms of post-war intentions, 
but they may be taken as expressions of experience. 


Merchandising Policies 


First, on the question of merchandising and non- 
merchandising policy, there is no positive conclusion 
to be drawn from the data. In the higher group 11 
(44 percent) utilities will sell no appliances at all, 3 
will sell only large appliances, 1 is undecided and 10 
(40 percent) will sell all appliances. In the lower 
group, 11 (21 percent) will not merchandise, 10 (19 
percent) will sell only large appliances, 3 are unde- 
cided and 27 (52 percent) will sell all appliances. 
Although they indicate better performance by non- 
merchandising utilities, the differences between the 
figures, standing by themselves, constitute no definite 
authority for any general statement on appliance 
sales policy except that domestic load can be built 
up to high levels on both merchandising and non- 
merchandising policies. 


Dealer Cooperation 


But perhaps a conclusion is indicated in regard 
to cooperation with dealers. Apparently it does pay. 
This is not to say positively that utilities above the 
1254 kw.-hr. average do a conspicuously better job 
of cooperating with dealers than do those below. The 
data do not show this although one is inclined to 
think that if it were possible to visit utilities and 
assess load building activities all over the nation one 
would find the closest dealer cooperation where 
domestic consumptions are highest. 


Home Service Advisers 


In the matter of employment of home service 
advisers, there is not much difference between the 
utilities above and below the average. The propor- 
tions of those that will and that will not use advisers 
are about the same above and below. The same condi- 
tion obtains in regard to the making of service calls; 
about 60 percent of those above and the same ratio of 
those below the average will carry on a consistent 
program of residential service calls. The questions 
asked in the survey were intended to distinguish 
between the activities of home service advisers and 
programs of residential calls. But it is evident from 
the replies that in actual practice the two activities 
are so closely mixed together that they cannot be 
stated separately. Examination of the ratios of resi- 
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dential customers per home service adviser indicates 
by the spread of 1,900 to 62,500 that the definition 
of a home service adviser ranges from a graduate 
home economist down to the bell ringer product of g 
short training course. In spite of this ambiguity ip 
the data, however, there is certainly some significance 
in the fact that in the group above the average there 
is one home adviser per 8,650 customers as against 
19,500 customers in the group below the average, 


Specific Plans 


A generally larger proportion of utilities above the 
average of 1,254 kw--hr. have plans made for immedi. 
ate post-war sales campaigns on specific appliances 
and services. ‘The ratios are: Ranges, 48 percent above, 
39 below; water heaters, 48 percent above, 35 below, 
fluorescent kitchen lighting, 20 above, 25 below; food 
freezers and storage units, 52 above, 37 below; air 
conditioning, 24 above, 15 below; adequate wiring, 60 
above, 50 below. Perhaps these percentage differences 
are not so great as to justify positive assertion that 
utilities of higher than average residential energy 
usage are better prepared for post-war load building, 
but they certainly do indicate that condition. 


Usage Goals 


Another more significant indication is afforded by 
the comparative proportions of utilities that have set 
up marks to aim for. Of those above the average, 68 
percent have set definite figures of annual average 
domestic usage to be reached in definite periods post- 
war. Only 40 percent of those below the average have 
fixed such definite aims. 

From tiie examination of these data it seems cleat 
that load building policies and methods are less 
important than vigor and enterprise in carrying them 
out. This pronouncement is justified by the data of 
the survey despite the fact that many considerations 
other than those covered by the data are of determin 
ing importance in specific cases. Climate, density and 
general character of population, rate structure, avail- 
ability of competitive services, past history, are among 
the here unstated factors that affect load building 
accomplishment. Yet again the effects of these factors 
are the results of taking or not taking advantage of 
them when they are favorable, and of minimizing or 
not minimizing them when they are not. Thus in the 
last analysis success in load building is achieved by 
putting intelligence and effort into the job. 


Combination Utilities 


How much does supply of both electricity and gas 
by the same company affect electric system load 
building? Apparently the effect is considerable judg 
ing by the results of some research in Moody’s “Pub- 
lic Utilities” held up against the data of the survey. 
The letter “G” used in Table I designates those util: 
ties in which gas service is a significant fraction of 
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total business. ‘here are two such utilities (8 percent) 
above the average line and 20 (38 percent) below. It 
is quite plain from these figures that gas service in 
the same utility holds down electric load building. 


Promotion and Advertising 


All 25 of the utilities above the average and 49 of 
the 52 below say they plan on promotion and adver- 
tising as factors in dealer cooperation. Of those above, 





88 percent figure on cooperative sales campaigns with 
dealers. Not so large a proportion, 77 percent, of 
those below the average have this in mind. Almost 
twice as high a ratio of utilities above the average, 
40 percent as against 22 for those below, will help 
dealers in the financing of appliance purchases. The 
proportion that will send buyers of appliances to 
dealers is also higher above than below the average, 
64 and 50 percent. 


GOALS, COSTS, NEW HOUSING, 
POPULATION SHIFTS 


Attempt was made to get an idea of industry think- 
ing on post-war domestic load increase by asking for 
average annual residential energy usages in 1943 and 
for usages aimed at in definite periods of post-war 
years. All except one of the 79 replies stated 1943 
usages, which ranged from a low of 613 kw-hr. to a 
high of 3,402. ‘The average of the 78 responsive replies 
is 1,254 kw--hr., indicating that as a group the reply- 
ing utilities are doing better than the industry as a 
whole with its 1943 national average of 1,070 kw-hr. 
But not all of the 78 reported a target for post-war 
load building accomplishment; only 38, about half, 
did so. Some of the 38 set their sights inspiringly 
high, others quite modestly low. ‘The lowest increase 
aimed at was 9 percent in 4 years, the highest 204 
percent in one year more. T'wo of the goals set for 
shorter periods went above 100 percent increase 
when extended to 5 years. Double or better in 5 
years was set by 5 utilities. The highest target of 
actual kw.-hr. was 4,500, that set up for attainment in 
5 years by a utility with 1943 usage of 2,993 kw-hr. 

Periods set for realization of the aimed-at usages 
varied from one to five years, mostly the latter. 
Extending the lesser ones to five years and averaging 
the 38 aims result in a figure of 2,013 kw-hr. for the 
group. This, in relation to an average 1,327 kw.-hr. of 
1943 usage for the 38 utilities, shows an aimed-at 
increase of 698 kw.-hr., about 52 percent. In the five 
years before the war the national average annual 
domestic usage rose from 727 kw-hr. in 1936 to 986 
in 1941; the five-year difference is 259 kw-hr., 36 
percent. Considering that the 52 percent increase in 
five years aimed at by the 40 reporting utilities repre- 
sents the ambition of an above-the-average group, it 
looks as though the whole industry will not do a 
greatly better job percentage-wise of increasing resi- 
dential energy usage post-war than it did pre-war. 
Certainly it does not appear that the goal of doubling 
tesidential usage in five years after the war is being 
taken very seriously. 
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Load Building Costs 


What utilities had in mind to pay for increased 
residential service revenue post-war was thought to 
be a good thing to find out. The survey was not very 
successful in this attempt. Only 18 of 79 replies 
responded to the request for allowable cost per dollar 
of estimated added revenue. The other 61 utilities 
either did not know, did not want to tell or did not 
believe it possible to state, what their costs would be 
for residential load building in the terms specified by 
the question. Some of them said their accounting 
methods did not include cost per dollar of EAR and 
thus could not respond. One said, 

“No comparable figure has been possible between 
utilities, because of wide variation in types of cover- 
age, assignments, records, objectives, etc. In a single 
company such a figure should be for guidance, not 
for control. It can not be reasonably conveyed to 
another company.” 

Two others expressed adherence to the belief 
that load building should be paid for by profits from 
merchandise sales. Another said each activity justified 
its own costs on its merits. Another reported, 

“We are studying increment costs in general for 
new residential load. After we get this figure, add 
heavy-duty entrance costs and compare with our 
increment rate, it will be easier to tell how much we 
can spend on sales.” 

Of the 18 responses to the question, 14 stated costs 
in terms of estimated added annual revenue. Two of 
them said dollar for dollar; one would pay 75 cents 
to a dollar; two 75 cents; two, 60 cents; three, 50 
cents; one 35 to 50 cents; one 25 to 50 cents; one, 
30 cents; and one 2 to 24 cents. Of the remaining 
four, one stated $3.75 per customer annually now, 
probably $5 post-war; one, $3.50; one, $2 to $2.25; 
and the fourth, $1 to $4 per new customer. 

These figures, the comments made in other replies 
and the larger proportion of utilities that passed over 






the question without reply or answered “‘no” to it, 
indicate that the industry has no accepted denomina- 
tor of load building costs. 


New Housing 


A now popular subject for discussion and prophecy 
is post-war housing. How largely does that figure in 
load-building thinking? Of the 77 replies, 48 consid- 
ered that new housing would be an important factor 
in residential load growth in the post-war period, 28 
believed it to be of no importance and one did not 
answer. There are about 40,000,000 homes of all 
types and sizes in this country. Estimates of post-war 
building set a figure of 1,000,000 new homes per year 
for ten years after the war. Considering that that 
number is only 23 percent of the present total and 


also that new home building will not be spread 
evenly over the nation, it seems that perhaps some 
utility sales executives are letting the popular interey 
in the subject influence their judgment to a certain 
extent. 


Population Shifts 


Another matter that lately has engaged some pub. 
lic attention is the possible shifting of population jn 
the readjustment of the nation to an economy of 
peace. Maybe because the subject has not been 9 
widely publicized as has new housing, the survey 
shows a much less concern with population shifts as 
a problem in residential load development. Only 15 
of the 77 replies say that it will be a problem, 61 
say it will not and one does not answer. 


FARM LOAD BUILDING 


Discussion of rural service conditions based on 
quantitative comparisons between utilities is well- 
nigh impossible in accurate terms. The reason for 
this is that there is no accepted definition of rural 
service and in the cases of some utilities no segrega- 
tion of it from urban residential service. If the con- 
scientious inquirer asks about “farm service,” he will 
be told by some of his amiable respondents that they 
can report the business on their rural lines which 
includes rural homes, small communities, churches, 
schools, stores and shops as well as farms. And if he 
asks for data on “rural service,” he will find that 
some utilities have gone to great pains to set farm 
service off from the rest and the record on that is 
automatically supplied in response to rural electrifi- 
cation inquiries. The result is that no matter how the 
rural electrification question is phrased, the responses 
are diverse and impossible of assured comparison 
one with another. However, if the responses are 
numerous they may be looked at in the mass, so to 
speak, and general conclusions be derived from them 
with some assurance. 


Comparisons, Above and Below Average 


In Table II are summarized certain aspects of the 
rural electrification data accumulated in the survey. 
Reports from 59 utilities are arranged in descending 
order of 1943 average annual energy usage of rural 
customers. In setting up the table and arriving at an 
average—1,744 kw.-hr.—of the average annual usages 
reported, three entries were excluded. These were 
19,015, 10,806 and 9,607 kw.-hr. The reason is that 
the first one includes services to large commercially 
operated agricultural units and the next two include 
heavy irrigation loads. None of the three can be 


regarded as representing service to so-called typical 
farms and other rural customers. The large drop 
between these and the first entry in the table makes 
this differentiation clear. The great range from the 
first entry in the table—3,734 kw.-hr.—to the last one 
of 600 kw.-hr. is inexplicable by the accompanying 
data and proves the point, earlier stated, of incom 
parability of replies directly one with another. But 
they can be compared in groups above and below 
the average. One broad conclusion from the table 
as a whole is that the post-war period will see more 
intensive cultivation of the rural service load, as is 
revealed by the consistently lower ratios of customers 
per rural service specialist for that period. 

Now let us consider the groups above and below 
the average. Here is the line-up: 

Above Below 
Average Average 

Average customers per rural special- 

ist now 7,255 
Average customers per rural special- 

ist post-war 5,161 
Percent of utilities with plans for 

post-war cooperation with farm 

implement dealers ............ 
Percent of utilities that have made 

studies of farm load potentialities 88 
Percent of utilities that have plans 

for promotional efforts on 

Adequate farm wiring 68 

Water pumping 76 

Feed grinding 56 

Quick freezing 76 

In only one item of comparison do the utilities 
below the average outrank those above, in plans 
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me ene 
rest Plans for 
§ Average Annual Percent Customers per Rural Co-operation with Studies of Farm Plans for Immediate Post- 
‘ain kw.-hr. Territory Service Specialist Farm Implement oa Promotional War Extension 
1943 Served Now Post-War Dealers Potentialities Efforts* of Lines 
1 3,734 95 No Yes Yes 
9 3,670 100 940 940 Yes No —4 
3 3,420 95 740 740 Yes Yes 1-2-3-4 Yes 
4 3,333 76 1,310 790 Yes No Yes 
5 3,280 98 740 450 Yes Yes -2- -4 Yes 
ub- 6 3,100 30 2,400 810 Yes Yes 1-2-3-4 Yes 
3 7 2/642 90 4,800 1,200 Yes Yes Yes 
8 2,560 95 227 No Yes 1-2-3-4 Yes 
of 9 2,447 80 Yes No 1-2-3-4 Yes 
, oe 540 540 Yes Yes 1-2-3-4 Yes 
80 1 2,244 92 320 320 Yes Yes 1-2- -4 
vey 12 2/200 98 250 250 Yes Yes 1-2-3-4 Yes 
13 2,186 2,600 1,050 Yes Yes 1-2-3-4-— Yes 
3 as 14 2,151 98 900 Yes Yes 
15 15 2,100 95 4,400 2,200 Yes Yes 1-2-— -4 Yes 
6] 16 2,064 65 960 No Yes Yes 
7 2'001 90 1,333 930 Yes Yes 1-2-3-4 Yes 
18 2,000 95 4,000 4,000 Yes Yes 1-2-3-4 Yes 
19 2,000 60 2,200 800 Yes Yes 1-2-3- Yes 
20 2,000 100 Yes Yes 1-2- -4 
21 1,844 92 1,463 461 Yes Yes 1-2-3-4 Yes 
92 1,840 50 540 Yes Yes -2- -4 Yes 
23 1,800 Yes 1-2-3-4 
24 1,789 65 1,880 1,500 Yes Yes 1-2-3-4 Yes 
25 1,745 20 2,500 800 Yes Yes 1-2-3-4 Yes 
A NR RR A AE Average — 1,744 ee RE TTT 
26 1,741 95 4,000 2,200 Yes Yes 1-2- -4 Yes 
27 1,610 1,670 No No 1-2-3-4 No 
28 1,605 85 6,000 6,000 Yes Yes 1-2-3-4 Yes 
| 29 1,599 60 6,000 6,000 Yes No Yes 
cal 30 1,564 3,460 2'000 Yes Yes 1-2-3-4 
‘op 31 1,543 1,750 350 Yes Yes 1-2-3-4 Yes 
< 1-2-3-4 = 
kes 
34 1,500 -4 
the 1-2- 





Table II—Comparisons of Rural Service Load Building Plans 
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ge 56 797 No Yes -4 Yes 

57 664 No No No 
| 58 659 100 3,750 1,070 Yes Yes 1-2-3-4 Yes 
5 59 600 20 200 No Yes 1-2-3-4 Yes 

* Under this heading — 1 — Adequate wiring; 2 — Water pumping; 3 — Feed grinding; 4 — Food freezing. 

l 

for promotional effort on adequate farm wiring and Line Extensions 
l the difference in percentages is hardly large enough Assertion has often been made recently that the 
7 to be significant. In another item the two groups are __ electric utilities will see to it that service is made 
) even, feed grinding. In all other items the group available to all farms in their areas as soon as wat 

below ranks under the one above; many more cus- __ restrictions on materials and labor are removed. ‘That 

tomers per rural service specialist and lesser percen- _ assertion received added support from the survey 
! tages of utilities that have plans for dealer coopera- __ replies. On the subject of rural load development 73 
§ tion, that have made studies of farm load possibilities replies were made and 55 of them (75 percent) said 
6 and that are ready to go with promotional efforts on __ that plans are in hand for immediate extension of 
water pumping and quick freezing. Again, as in resi- _ lines to cover service areas completely. Three utili- 
es dential load building, utilities above the average ties reported they had no plans for line extensions 
ns seem better prepared for the post-war selling job. because none were necessary with service coverage 98 
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to 100 percent. Of the 9 others that said no plans, 3 
reported coverages of 25, 50 and 90 percent, 4 did 
not reply on coverage and 2 could not tell coverage 
proportion on account of interlacing REA lines. 
Three utilities said they were as yet undecided about 
farm line extensions and two did not reply to the 
particular question. 


Sales Plans 

Water pumping is apparently going to get a heavy 
play in efforts to build rural service load. Of the 73 
replies received, 50 (68 percent) said plans were in 
hand to put promotion emphasis on this when the 
war is over. Next in order of number of utilities pre- 
pared to push it comes adequate wiring with 48 (66 
percent), quick freezing with 46 (63 percent), and 
feed grinding with 37 (51 percent). Before the war 
quick freezing had hardly an infinitesimal place in the 
picture of farm electric service. Now it ranks up 
close to the top as a means for making electricity 


more useful and profitable to farmers. Many othe 
sales and promotional activities were listed in the 
replies—hay drying, dairy equipment, ensilage cyt 
ting, pig and lamb brooders, poultry equipment, gj 
treatment, water heaters, elevators, irrigation, electric 
fences, soil heating, ultra-violet radiation, dairy stable 
ventilation, water warmers for stock and poultry, 
chore motors and general mechanization of farm 
operation. 


Cooperation with Implement Dealers 


General appreciation of the farm implement deale 
and the small town hardware store as important 
factors in developing farm load is indicated by the 
fact that 51 (70 percent) out of 73 replies said that 
plans had been made for cooperation with these deal 
ers. The remaining 21 had no such plans. A slightl 
larger number 53 (72 percent) reported they had 
made studies of farm load potentialities in their sery. 
ice areas. 


COMMERCIAL AND INDUSTRIAL 
LOAD DEVELOPMENT 


One thing is clearly apparent from the survey re- 
plies. It is that electric utilities are going to get busy 
immediately the war ends to hold and develop com- 
mercial and industrial loads. ‘The reasons for this are 
not far to seek—the necessity to find replacement 
revenues as kw-hr. sales from war production drop 
off, new electrical applications in industry, fluorescent 
lighting, diesel competition, to name but a few. The 
condition shows up in the ratios of customers per 
salesman as calculated from 79 survey replies. 


Intensive Load Building 


As of now the average number of customers per 
salesman is 2,510 for the replying utilities. Because 
of reduction of sales department manpower in the 
war years, this figure is probably a little higher than 
it was before the war. But it is only a little higher 
because many of the men who before the war were 
out selling electricity to commercial and industrial 
customers have had to be kept on to serve those 
customers in their war-time work. : 

In the immediate post-war period, according t¢ 
the survey replies, the average number of customers 
per salesman will be more than cut in half, dropping 
to 1,114. This indicates that the utilities will expand 
their commercial and industrial sales staffs to more 
than twice present sizes as soon as can be done in 
order to do a more intensive job of load building 
and load retention. 
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That there is little uniformity of thinking in the 
industry as regards the proper ratio of commercial 
and industrial customers to salesmen is plain from 
examination of the replies. One utility reports that it 
now has 5,792 customers per salesman and will have 
2,896 post-war. Four others now have 5,417, 5,333, 
4,903, and 4,855 and will have postwar 1,050, 2,667, 
981 and 2,913, respectively. Over against these area 
group of the lowest with 760, 824, 874, 929 and 997 
which will be reduced post-war respectively to 613, 
519, 468, 657 and 399 customers for each salesman 
to call on. 


Use of Specialists 


Specialization of function among commercial and 
industrial salesmen will be prevalent after the wat. 
It is not possible to say that specialization will be 
any more prevalent than before the war, but it can 
be said there will be more lines of specialization; 
electronics and food freezing are two new onés 
Specialists in lighting will be employed by 61 (7/ 
percent) of the 79 companies reporting, in industrid 
heating by 42 (51 percent), in commercial cooking 
by 39 (49 percent), in electronics by 28 (35 percent 
and in food freezing and processing by 27 (33 pt 
cent). Some utilities indicated in their replies thet 
they would specialize further in industrial and schod 
lighting, in air conditioning, in commercial refriget# 
tion, etc. 
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Public Relations 

The largest consideration in the attitude of the 
dectric utilities towards the service of street lighting 
is public relations. More than anything else, that is 
what the utilities see in it. Out of 79 replies to a ques- 
tion on this point, 69 (87 percent) said that public 
rations was the big thing in mind. 










Profitable Business? 


As to whether or not street lighting was desirable 
and profitable business, 45 replies (56 percent) said 
it was and 26 (33 percent) that it was not. And of 
those who did not think it was profitable, 4 thought 
itcould be made so, 7 did not and 3 were undecided. 
The rest made no reply. 


Selling Needed 


When nearly 40 percent of those who express 
themselves on the subject think that street lighting 
is not profitable business, then it is evident this 
class of service can hardly be classed as an accepted 
load builder. Clearly there are two ways in which 
street lighting can develop as an electric system load. 
One way is to continue as it is going now, and as 
ithas gone for many years, with no more drive than 

















COMMUNITY 


Recognizing that the electric utility can be pros- 
perous only when the territory it serves is prosperous, 
agreat deal of sales and promotional thought is being 
given to community development and improvement. 
A primary objective is increased and more stable em- 
ployment through local processing and manufacture 
of all local animal, agricultural and mineral raw 
materials for at least local markets, thus to minimize 
dependence on one major crop or industrial prod- 
uct. Another objective is improvement of local con- 
ditions so that people will live there, not just because 
they happen to, but really because they want to. 














Local Resources 


Plans for attainment of these objectives include 
determination of local resources of every kind and 
studies looking towards their profitable utilization; 
Provisions for the raising of local, and the attraction 
of outside, capital; improvement of municipal and 
other community facilities; in general, anything that 
will make for a more prosperous and happier popula- 
tion of the service territory. 

Much of the work of this kind is being done in 











STREET LIGHTING PLANS 





DEVELOPMENT 
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is supplied by the utilities’ recognition of the service 
as a contributor to good public relations. The other 
way is to sell the values of street lighting in reduction 
of traffic accidents and in protection of person and 
property. This survey shows that the job of selling 
street lighting to the utilities and to the public has 
still a long, long way to go. 


Sales Plans 

In spite of the division of opinion as to its prof- 
itableness and because of its public relation values, 
53 of the replying utilities (68 percent) said they had 
plans for immediate post-war promotion of street 
lighting. No plans were reported by 23 and 3 did not 


reply. 
Studies of Needs 


More utilities have investigated and know where 
improved street lighting is needed than have made 
plans to go after the business. Studies of street light- 
ing needs were reported by 64 replies (82 percent) 
as against 53 stating plans. Only 11 of the 79 said 
no effort had been made to determine places where 
street lighting could be improved and 3 made no 
teply to the question. 





cooperation with local units of the Committee for 
Economic Development, with chambers of com- 
merce, civic clubs and other local improvement 
groups and with local governments. But in many 
cases the utilities are the prime movers in the activi- 
ties; if not the originators, then carrying major por- 
tions of the loads. Programs for territorial develop- 
ment set up by some utilities are amazingly compre- 
hensive and detailed in statements of local resources 
and in advices on how to proceed towards realization 
of their values. 


Studies and Plans 


To find out as well as possible the proportion of 
utilities undertaking local development work, a 
series of questions on the subject was included in 
the survey. The first asked if studies of local resources 
had been made. Affirmative replies were received 
from 55 utilities, (69 percent) negative from 16 and 8 
did not reply. Next was a query on plans in hand for 
community development to which there were 62 (78 
percent) affirmative and 11 negative replies and 6 
did not reply. Asked if particular effort would be 



























made to develop resources with local capital, 45 tion in improvements of municipal facilities there 
utilities said “yes,” 24 said “no” and 10 did not reply. _—_— were 67 (85 percent) “yes” and 9 “no” replies with 3 
And on the question of promotion of and participa- —_— not answering. 


“THANK YOU" 


To the 68 electrical utilities listed here and to 12 third group of 10 that said they would have cop. 
others not named, making a total of 80, ELecrricat — tributed information had their plans been suff. 
Wor tp offers thanks for cooperation in supplying ciently advanced to allow them to be stated in the 
data for this survey. Appreciation is due also to a detail requested. Gl 





American Gas & Electric Service Corp. 





Montana-Dakota Utilities Co. 





Alabama Power Co. Nebraska Power Co. WI 
Blackstone Valley Gas & Electric Co. New Jersey Power & Light Co. be 
Brockton Edison Co. New York Power & Light Corp. bin 
Buffalo-Niagara & Eastern System Northern States Power Co. at 
California Electric Power Co. Northwestern Electric Co. fro 
Central Vermont Public Service Corp. Northwestern Public Service Co. bir 
Coast Counties Gas & Electric Co. Ohio Edison Co. alt! 
Connecticut Light & Power Co. Ohio Public Service Co. the 
Dayton Power & Light Co. Oklahoma Gas & Electric Co. pre 
Delaware Power & Light Co. Otter Tail Power Co. col 
Detroit Edison Co. Pacific Gas & Electric Co. fev 
Duquesne Light Co. Pennsylvania Edison Co. rul 
East Tennessee Light & Power Co. Pennsylvania Electric Co. pre 
Electric Power Board of Chattanooga Pennsylvania Power & Light Co. be 
El Paso Electric Co. Potomac Electric Power Co. chi 
Florida Power Corp. Public Service Electric & Gas Co. pre 
Florida Power & Light Co. Public Service Co. of New Hampshire col 
Georgia Power Co. Public Service Co. of Oklahoma tio 
Hartford Electric Light Co. Puget Sound Power & Light Co. sta 
Idaho Power Co. San Diego Gas & Electric Co. pr 
Indianapolis Power & Light Co. Seattle Dept. of Lighting us 
Iowa Public Service Co. Southern Colorado Power Co. it 
Iowa Southern Utilities Co. Southwestern Gas & Electric Co. ris 
Jersey Central Power & Light Co. Southwestern Public Service Co. tos 
Kentucky Utilities Co. Tacoma City Light tal 
Knoxville Electric Power & Water Board Toledo Edison Co. 
Los Angeles Dept. of Water & Power United Illuminating Co. 
Luzerne County Gas & Electric Corp. Utah Power & Light Co. 
Madison Gas & Electric Co. Washington Water Power Co. i. 
Mississippi Power & Light Co. West Penn Power Co. . 
Missouri Gas & Electric Service Co. West Texas Utilities Co. es! 
Missouri Power & Light Co. Wisconsin Electric Power Co. tob 
Monongahela-West Penn Public Service Co. Wisconsin Power & Light Co. 

Cc 
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Potentialities, Limitations 


of the Combustion Gas Turbine-Il 


Prospect remote for competitive status for electric power produc- 


tion—Earlier uses indicated in industrial plant and in transport by 


rail, water and air—Summarized advantages and disadvantages“ 


GLENN B. WARREN, Turbine Engineering Division, General Electric Co., Schenectady, N. Y. 





WHETHER OR NOT cheap fuels can 
be successfully used by the gas tur- 
hine is one of the greatest unknowns 
at this time. Up to this time, aside 
from experimental units, all gas tur- 
hines have been built for liquid fuel, 
although it is true, I believe, that 
those in connection with the Houdry 
process are operating on the burning 
coke in the catalyst towers, and a 
few machines have been proposed to 
run on gas as fuel. The use of oil 
presents the least difficulty; there will 
be a certain market for such ma- 
chines, and it permits solving the 
problems of the compressor, turbine, 
control, etc., with the least complica- 
tions from the combustion and ash 
standpoints. The burning of gas 
presents no difficulties other than the 
use of a separate compressor, since 
it seems somewhat unlikely that the 
risk of compressing the gas and air 
together in the compressor could be 
taken. 


Goals for Designer 


The burning of heavy residue or 
raw crude oils, such as are normally 
burned in boilers, and the burning of 


—_ 


*The earlier installment appeared in the Oc- 
ber 28 issue of ELECTRICAL WORLD, page 83. 





COMBUSTION GAS turbine locomotive with various 
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coal with low maintenance are the 
goals which the gas turbine designer 
must attain before he can really com- 
pete in the power field with the re- 
ciprocating steam railway locomotive 
and the steam turbine electrical gen- 
erating plant. Here the question is 
one of the combustion and the han- 
dling of the ash and slag through the 
turbine, or else separating it at high 
temperature before the turbine is 
reached, together with problems of 
control in the case of solid fuel com- 
bustion. When it is remembered that 
turbine efficiency is so important from 
the net power output standpoint, very 
little deterioration in turbine per- 
formance can be permitted from 
bucket or nozzle wear or deposits. 
From the separating standpoint, elec- 
tric precipitators are, it is understood, 
out of the question at high tempera- 
tures, and the pressure drop available 
for kinetic precipitators is very small. 
It would seem that the easiest ap- 
proach might be to gasify the coal 
under pressure and to burn the gas so 
produced without cooling or scrub- 
bing. Such a producer would have 
to be built so as to retain the maxi- 
mum amount of ash and slagging 
elements. 





power 





plant essentials labelled 


Although by running at suitably 
lower speeds there is no theoretical 
limit to the capacities for which gas 
turbines can be built, it is quite prob- 
able that the upper limit for some 
time will be in the. neighborhood of 
10,000 kw. On account of the difh- 
culty of building very small turbines 
and compressors with high efficiency, 
it is rather probable that the lower 
limit may be about 500 horsepower, 
although some engineers are project- 
ing units of less than this. A super- 
charged open or closed cycle may per- 
mit higher capacities. 

The following represents the pres- 
ent writer's carefully considered 
opinions at this time. and may, of 
course, be modified with subsequent 
developments not now in view: 


Electric Power Production 


The extensive application in the 
immediate future of the gas turbine 
to electric power production in com- 
petition with the coal fired steam tur- 
bine central station plant is probably 
extremely remote except under certain 
circumstances. It could not possibly 
compete economically with burning 
oil as fuel. 

# The gas turbine has been widely 





hailed as a possible peak load plant. 
Even as such, under present public 
utility conditions its use is unlikely. 
In the first place, due to the rapid ex- 
pansion of the electric utility business 
and the improvement in the art of 
steam power plants themselves, the 
power industry has always had a large 
amount of capacity in older stations 
whose economy was not as good as 
the new stations and which could best 
be kept in reserve to carry the peak 
loads. It is true that the maintenance 
and operating costs on these older 
plants are high, but it has never been 
economical to scrap such plants in the 
past in any great numbers, and the 
first cost of a competing plant would 
have to be low indeed to permit it in 
the future. Further, in this country, 
in contrast to the practice abroad, all 
modern steam plants have been built 
with a considerable amount of 
“stretch” in them to permit handling 
peak loads. as has been amply demon- 
strated during this war emergency. In 
addition. the characteristics of the 
loads, due to summer air condition- 
ing, refrigeration, daytime lighting, 
chemical plant use of electricity, and 
promotional rates and inter-connec- 
tions have been such as to reduce or 
eliminate the old-fashioned “peak” 
load on many generating systems. 
It is quite possible that the gas 
turbine will find extensive applica- 
tion in moderate size semi-portable 
power plants in the oil or gas fields, 
or to serve as portable emergency oil 
fired power plants on rail cars for 
which the steam turbine is now being 
used, but with some difficulty. 
Another possible application is a 
mine-mouth power plant in connec- 
tion with the mining of coal by sub- 
terranean gasification as is being 
pioneered (without the gas turbine) 
in Russia today. The elimination of 
the necessity for condensing water 
makes it quite desirable for this pum 
pose, since water in sufficient quanti- 
ties is not likely to be available very 
frequently near the mines. 


Industrial Uses 


The oil refining plants have already 
provided one of the most extensive 
applications for the gas turbine and 
may probably continue to do so, al- 
though the rapidity of change in this 
field of application makes prediction 
for one not closely in touch with the 
new developments here rather specu- 
lative. 
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It is quite possible that the gas 
turbine and the highly efficient axial 
compressor could be economically ap- 
plied to blast furnaces. However, here 
it is to a great extent a question of 
how many of these will be built in the 
near future in this country, since it is 
possible that the wartime expansion 
recently forced on the steel business 
may have already built up with avail- 
able types of equipment the normal 
expansion of the next decade. 

As for the normal industrial power 
plant, it has been the past experience 
that a very large percentage of these, 
averaging over a nine year period 
about 85. percent have been installed 
in connection with the furnishing of 


CUT AWAY model of 3,000 hp. gas 
turbine for marine application 


steam for process work for which the 
back pressure or extraction type 
steam turbine is excellently adapted. 
So far as this application is concerned, 
this has not yet reached the peak of its 
potential development with higher 
steam pressures. Preliminary studies 
which have been made indicate that, 
except under special conditions per- 
haps, the gas turbine has very little 
advantage to offer here. 


As Steam or Mercury Boiler Auxiliary 


Where oil would be burned as fuel 
in any event, it looks now as though 
the gas turbine and compressor would 
be a very valuable auxiliary to the 
boiler plant; either to use the boiler 
as a cooled combustion chamber un- 
der pressure ahead of the gas turbine, 
as in the “Velox boiler” of the Brown 
Boveri Co., or to use the gas turbine 
plant as a super blower for a more 
orthodox boiler. Some surplus power 
might be produced at a thermal efhi- 
ciency of substantially 100 percent 
as in a superposed plant, or all of the 
extra power might be used to blow the 
boiler and so reduce its weight and 
dimensions as would be valuable on 
shipboard. If the problem of coal 
combustion for the gas turbine can be 
solved, then this application may in 
the future be extended to coal burning 


boilers with substantial advantages, 

As stated before, the gas turbine 
particularly as improved by the adgj. 
tion of a highly efficient compress, 
may have substantial advantages anq 
potential applications in connection 
with diesel engines. The simplest ang 
most immediate of these will 
simply to act as a supercharger to jp. 
crease the output of the diesel engine 
and in the more refined arrangement 
the supercharger will have a ne 
power output which can be added a 
no fuel cost to that of the Dies 
engine. 

Other arrangements will be to have 
the diesel engine drive the compre. 
sor with all of the net power coming 
from the gas turbine. It is quite prob- 
able that this arrangement will pr 
vide an over-all thermal efficiency in 
the neighborhood of 40 percent or 
better; and in applications where very 
low fuel consumption is of paramount 
importance, this arrangement may be 
of considerable value. Great strides 
have been made in diesel engine de 
sign and manufacturing facilities du- 
ing the war; and the application of 
new materials to diesel cylinders, 
rings, pistons, and valves may permit 
reasonable maintenance costs even at 
the high mean effective pressures and 
rates of heat release in the cylinders 
which would be required to make 
these combinations really effective in 
increasing the output and efficiency of 
diesel engines. This factor will prob 
ably be the limiting element in this 
development. 


Transportation—Airplane 


There are a number of factor 
which make the gas turbine attractive 
as a prime mover for large airplanes. 
These are as follows: 

1. The weight can probably be les 
than with existing types of engines 

2. Planes generally operate at lov 
ambient temperatures" 

3. High gas leaving velocities at 
permissible from a turbine on 
speed airplanes 

4, Clean air is available 

5. A high-grade fuel is now used 

6. The operating life of the preset! 
competitive prime mover is not # 
long as in other applications 

Low ambient temperature, ® 
pointed out earlier, reduces the powe! 
to drive the compressor and s0 
in a high net output, and a high ther 
mal efficiency. The advantage of the 


high leaving velocity permissible 0n# | 
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moving platform has not been gen- 
erally understood and permits greatly 
increased output from a given turbine 
wheel. The reason it is permissible on 
he airplane is that at modern air- 
plane speeds 60 percent to 80 percent 
of the leaving loss may be recovered 
a net power in the reaction of the jet 
from the exhaust if the design is 
properly carried out. 

The freedom to design the gas tur- 
hine for a life comparable to that of 
existing superchargers, which now ap- 
proximately equal the life of existing 
engines, will permit operation at 
higher initial temperatures and higher 
turbine speeds than would be con- 
sidered permissible for normal land 
or marine applications. 


Transportation—Marine and Navy 


Many people are hopeful that the 
gas turbine will be of value in connec- 
tion with marine and naval applica- 
tion. It is possible that this will be so 
on certain classes of light weight, high 
speed boats. In the writer’s present 
judgment, however, it is somewhat 
improbable that it can be applied ad- 
vantageously on the heavier ships. 
There are a number of factors which 
point to this conclusion. In the first 
place, on marine applications the gas 
turbine will be competing with a con- 
densing steam plant on the most fav- 
orable basis where ample supplies of 
cool, clean condensing water are 
available at the minimum cost. This 
means that generally the gas turbine 
would be at a disadvantage as to 
eficiency, or at least will have no ad- 
vantage. Second, there are transmis- 
sion difficulties in connection with 
transmitting the power to a propeller 
shaft from a gas turbine, and there 
is also difficulty in connection with 
reversing. These can only be sur- 
mounted at the present time with elec- 
tric or hydraulic drive, a variable and 
reversible pitch propeller, or by sepa- 
tating the compressor and power tur- 
bines with all the difficulties of operat- 
ing a reversing turbine at atmospheric 
pressure and on the extremely hot 
gases of the gas turbine. These dif- 
ficulties can be overcome, but will not 
be unless the advantages are sufficient 
'o warrant the effort. In this case the 
only advantage which is usually cited 
is the lower weight which such a plant 
would have, and this will be offset to 
an appreciable extent by the above 


difficulties in connection with trans- 
mission. 


If light weight were an important 
factor in connection with commercial 
marine vessels the present steam 
power plant art would permit imme- 
diately, if it were demanded by the 
trade, a reduction of more than 2 to 1 
with probably no sacrifice in efficiency 
or reliability, as evidenced by modern 
naval power plants. 

Another difficulty in connection 
with the application to naval vessels 
is that of getting a very high degree 
of cruising economy as compared to 
existing steam plants. This might be 
overcome by a combination of diesel 
engine compressor for cruising condi- 
tions if the gas turbines can other- 
wise be successfully adapted to the 
propulsion of such vessels. 

On the other hand, in favor of ap- 
plying the gas turbine to marine and 
naval vessels in the fact that these 
vessels already use oil for fuel. How- 
ever, the future need for oil conserva- 
tion may dictate a reversion to coal 
for fuel or one of the newer combina- 
tions of powdered coal and oil which 
would permit saving some 40 percent 
of the oil now consumed under steam 
boilers. If real economy of fuel is 
ultimately demanded of marine pro- 
pulsion equipment together with the 
use of the cheapest possible fuel, it is 
quite probable that the mercury-steam 
system might present a much better 
solution than any other form of prime 
mover. 


Transportation—Trucks and Auto- 
motive Vehicles 


This presents a possible but highly 
questionable application of the gas 
turbine, the primary difficulties being 
the inherent ones of producing a tur- 
bine unit in the small sizes, the frans- 
mission difficulties, and the poor light 
load economy. The automotive gas 
engine and the diesel are well en- 
trenched in this field and would be 
formidable competitors for any type 
of new motive power. The applica- 
tion of the gas turbine as an exhaust 
driven supercharger for engines on 
such vehicles is, however, well past 
the developmental stage in Europe 
and might conceivably have a wide 
application here. 


Transportation—Railway 


The application of the gas turbine 
to the railway locomotive appears as 
though it is almost as much a 
“natural” as the application of the 
reciprocating steam engine was at one 
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time, or the possible application of the 
gas turbine to the airplane may be in 
the near future. The application of a 
turbine to a locomotive has long been 
a dream of engineers and much effort 
has been made to carry it out. The 
difficulty of condensation has always 
thwarted efforts to apply a condens- 
ing steam turbine, and the gains of 
the non-condensing turbine over the 
reciprocating cylinders have never 
proved to be worth the extra trans- 
mission difficulties. On the other 
hand, if the gas turbine is so applied 
it need not use water or condensing 
surface, it will be light in weight and 
very compact; its optimum capacity 
will be about what the railway com- 
panies want; and it can produce suffi- 
cient by-product train heat from the 
exhaust. Electric or hydraulic drive 
will be suitable, and insofar as electric 
drive is concerned the transmission is 
already well developed. The main- 
tenance should be low. Further, some 
of the competition now uses oil for 
fuel and of a higher grade than would 
probably be required of the gas tur- 
bine. If the gas turbine can be de- 
veloped to use coal as fuel and if it 
can be made into a satisfactory ma- 
chine from the maintenance and reli- 
ability standpoint, it would appear to 
have a most promising future as a 
railway prime mover; almost as a 
“natural”, as was previously stated. 


Advantages and Disadvantages 


The advantages will probably be: 

Light weight 

Greater unit capacities compared to 
internal combustion engines 

Simplicity 

Low first cost 

Low maintenance compared to in- 
ternal combustion engines 

The disadvantages will probably be: 

Moderate efficiency in the simpler 
forms 

Large regenerator surface in effi- 
cient forms 

Small unit capacities available com- 
pared to steam turbine plants 

High maintenance compared to 
steam plants 

Cannot yet burn solid fuels 

Does not have good speed torque 
curve 

May easily stall at low speed 

Requires a transmission to load to 
ship or vehicle 

High light load fuel consumption 

May lose efficiency and capacity due 
to blade deposits and erosion. 
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Protector Tubes Minimize Outages 


Outages resulting from lightning are practically eliminated—Evidenc, 
from record of fourteen years, ten without and four with, protect 


tubes on a 100-kv. wood “H” frame line* 


JAMES A. RAWLS, Construction Engineer, Virginia Electric & Power Co., Richmond, Va. 





IN THE YEARS 1926 and 1927, the 
Virginia Electric & Power Co. con- 
structed several 110-kv. wood “H” 
frame transmission lines. Previously 
steel tower lines had been used exclu- 
sively on the system for 110-kv. The 
“H” frame structure generally con- 
sisted of two pressure-treated creo- 
soted pine poles, fifty-foot minimum 
height, set twelve and one-half feet 
apart with a 53 in. by 72 in. by 25-ft. 
6-in. creosoted pine timber bolted in a 
horizontal position, one foot from 
the top of each pole. A string of 
eight, approximately five-inch spaced, 
ten-inch disc insulators were sus- 
pended from eye bolts through the 
timber crossarm at three locations, six 
inches from each end and in the 
center. A bolt was placed through the 
crossarm three inches from each end 
to prevent the arm from splitting and 
thus allowing the eye bolt holding the 
insulators to drop. 

These wood lines did not have over- 
head ground wires and they were fre- 
quently guyed. All guys on suspen- 
sion structures were fastened around 
the poles five-feet below the crossarms 
while on anchor structures the line 
guys were two feet below the cross- 
arms. The guys did not have insula- 
tors of any form inserted in them; 
consequently, the wood poles were 
electrically the same as steel struc- 
tures, up to the points where the guys 
were attached. With this arrangement, 
one lightning flashover path is from 
the conductor at the insulator string 
direct to the guy through air, a dis- 
tance of approximately five and one- 
half feet. When heavy winds blow 





* Editor’s Note: This article effectively comple- 
ments ‘‘Expulsion Tubes Reduce Lightning Out- 
ages’’, by D. H. Hatheway and A. B. Jones of the 
Boston Edison Co. in ELECTRICAL WORLD, April 1, 
1944, although it was prepared independently of, 
and before the author had read the other. That 
article deals with the use of tubes on steel lines, 
= this one gives experiences with tubes on a wood 

ne. 
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across the line, the space between the 
conductor to the guy is reduced. An- 
other path for lighting flashover in the 
case of a guyed structure, is across the 
insulator string along the crossarm 
and down the pole to the guy, which 
gives eleven feet of creosoted pine 
timber in addition to eight disc 
insulators. 


Records Kept 


Very good records have been kept 
on one line of the construction out- 
lined, which was built in 1926. This 
line, which is thirty-five miles long, 
is supplied from the 110-kv. system at 
one end and serves a large load con- 
centrated at the other end. The line is 
within 50 miles of the seacoast and 
where lightning storms are prevalent. 
Records of the flashovers on the line 
have been kept for the past 14 years. 
For the ten-year period 1930 through 
1939, 91 flashovers due to lightning 
occurred on the line which consists of 
308 structures. Of these flashovers 
approximately 74 were on guyed or 
grounded structures, of which there 
are 111. Approximately 40 percent 
of the flashovers were direct from the 
conductor at the clamp to the guy at 
the pole on suspension structures. 

Practically all of the remaining 
flashovers were from the conductor 
over the insulator string, along the 
crossarm and down the pole to the 
guy, with a very few flashovers from 
the conductor over the insulator 
string, along the crossarm and down 
the pole to ground on structures with- 
out guys. In several cases where the 
flashover was across the insulator 
string, along the crossarm and down 
the pole to the guy, either the cross- 
arm or the pole, and in some cases 
both, was split to such an extent that 
it was necessary to replace them. The 
conductor was dropped in two cases; 
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in one instance due to a pole splitting 
and in another instance due to a cross. 
arm splitting. 

The outages on this line due tp 
lightning flashovers averaged about 
25 per 100 miles of line per year for 
the ten-year period 1930 through 
1939. As observed from stations at 
each end of the line it was exposed to 
an average of 135 electrical storms 
per 100 miles of line per year. 

We had used a few protector tubes 
with very gratifying results as far 
back as 1933 at locations where light 
ning flashovers were frequent. From 
the results of this limited experience, 
we decided to use tubes to protect the 
35 miles of line in question. Ow 
records on the line for ten years in- 
dicated that approximately 81 percent 
of the flashovers were on guyed ot 
grounded structures and several flash- 
overs not on guyed structures were on 
structures adjacent to them. Experi: 
ence from the limited use of tubes on 
our system had indicated that they 
were capable of protecting, for most 
lightning waves, one or two structures 
on each side of a guyed structure o 
a line with the insulation level of the 
one in question. Since this was the 
case, we felt that at least 90 percent of 
the interruptions on the line could be 
eliminated by installing protector 
tubes principally on the guyed and 
grounded structures. 

During the early part of 1940 be 
fore a lightning storm had occ 
protector tubes were installed on 113 
structures. Due to the spacing of the 
guyed structures, tubes were insta’ 
on 17 structures that were not guyed, 
with the remainder on guyed strilt 
tures. Fifteen guyed structures did 
not have tubes installed on them, bit 
in every case an adjacent struct 
was equipped with tubes. The averag? 
span length on the line was 490 feet 
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and in no case were there more than 
four consecutive structures that were 
without protector tubes. 

The protector tubes used were for 
110-kv. solidly-grounded neutral cir- 
cuit and were rated 1,500 to 2,500 
amp., three-phase; 1,000 to 2,250 
amp., single-phase, and 750 to 1,500 
amp., phase to ground. A 3-in. by 
4-in. by }-in. steel angle twenty-five 
feet long was bolted to the poles ap- 
proximately nine feet below and 
parallel to the crossarm. The tubes 
were mounted on this angle directly 
under each conductor clamp for the 
suspension structures so that the arc 
would burn the malleable clamp and 
not damage the copper conductor. On 
anchor structures, the tubes were 
mounted under each conductor loop. 
A piece of split copper sleeve was 
pressed onto the loop directly above 
the tube in order that the arc would 
strike it and not damage the con- 
ductor. Arcing horns were installed 
on top of the tubes to maintain the 
outside gap in case of conductor 
movement. No. 4 copper or iron 
grounding wire was stapled to each 
pole of each structure on which tubes 
were mounted. These wires, extend- 
ing one foot above the top of each 
pole, were connected to all guys at the 
pole and to the steel angle supporting 
the tubes and at the ground they were 
connected together and to ground 
rods necessary to bring the ground 
resistance down to a maximum of 
twenty-five ohms. 


Only Two Outages 


Each tube installed on the line had 
a single operation target which con- 
sisted of a copper strip fastened to the 
lower fitting and bent so as to be 
directly under the tube opening. 
When the tube operates, this copper 
strip is straightened out or bent back 
so that it is easily seen. 
_ For the past four years, since the 
installation of the tubes, we have had 
only two line outages due to lightning 
flashovers. One outage occurred in 
1940 during an electrical storm soon 
after the tubes were installed and the 


other occurred during an electrical . 


storm in 1943. We have been unable 
to locate the path of the flashover that 
caused the first outage, but we did 
locate the path of the flashover for the 
1943 outage. In this last case, the 
flashover was on a structure on which 
Protector tubes were mounted. The 
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targets on all three tubes on the struc- 
ture operated but the lightning also 
flashed over one string of insulators 
and split the cross arms in going from 
the conductor to the ground lead on 
the pole or vice versa. 


Center Conductor Shielded 


Our records for the past four years 
indicate that we have had 84 tube 
operations involving 55 structures. 
Sixteen of the 84 tube operations were 
for the center conductor, while the re- 
maining 68 involved were tubes used 
with the two outside conductors. This 
fact is brought out since we consid- 
ered placing tubes on the two outside 
conductors only, as we felt the center 
conductor was shielded by the other 
two to some extent. These tube opera- 
tions for the center conductor in- 
dicated that tubes were needed here 
also, on a line with horizontal con- 
ductor configuration. 

When we first installed protector 
tubes in 1933, we placed Veeder coun- 
ters with a paddle on three of them 
to record operation. These three 
tubes were mounted on the first steel 
tower adjacent to a 50-mile section 
of wood “H” frame line of the same 
general design as the one outlined 
in this article. The center conductor 
from the horizontal configuration of 
the “H” frame line took the center 
location in the vertical configuration 
on the steel tower. Before the tubes 
were installed, lightning flashovers 
occurred on the tower whenever we 
had an electrical storm in the vicinity. 
After the tubes were installed no flash- 
overs were experienced and _ the 
Veeder counters indicated that the 
tubes were operating. For a seven- 
year period the counters recorded 51 
operations on the top conductor, 26 
on the center and 18 on the lower. 
The counters indicated that one tube 
had operated as many as eleven times 





Protector Tube Performance on 


110-kv. Line 
Structures 
Involved 
Lightning Tube In Tube 
Year Flashovers Operations Operations 
1930 3 
1931 11 
1932 3 
1933 6 
1934 6 
1935 6 
1936 17 “7 " 
1937 11 ae ° 
1938 9 atta se 
1939 19 a 5 
1940 1 25 15 
1941 389 23 
1942 8 7 
1943 1 12 10 








during one storm, while another 
operated ten times and still another 
eight. Most of the operations were 
from one to four on a tube during one 
storm. From this experience we feel 
that 84 operations on the line under 
discussion were not necessarily cor- 
rect and in all probability low. 

From our experience with protector 
tubes used on the line under discus- 
sion we found that they have more 
than met our expectations. Outages 
on the line due to lightning have been 
reduced from an average of 25 per 
100 miles of line per year, before 
tubes were installed, to 1.43 inter- 
ruptions per 100 miles of line per 
year with tubes. This gives a 94.5 
percent reduction in line interruptions 
due to lightning which is attributed 
entirely to the use of protector tubes. 
It is possible that of the two outages 
that we have experienced on the line 
since the installation of the tubes, one 
and possibly both of them could have 
been prevented by installing tubes on 
every structure. In any even, the cost 
of placing tubes on all structures on 
the line would have been about four 
times the amount spent for placing 
them on the 113 structures and we do 
not feel that this is justifiable. 


Live Line Installation 


All of the tubes were installed with- 
out de-energizing the 110-kv. line and 
after four years in service they all 
appear to be in satisfactory condition. 
The treatment on the outside of the 
fibre section has weathered only 
slightly and we feel that it will go 
from eight to ten years without requir- 
ing retreating. Our records indicate 
that eight tubes have operated twice 
and one tube three times; at this rate, 
unless we are getting multiple opera- 
tions during the same storm, we do 
not feel that the enlargement of the 
bore of the fibre tube due to the ex- 
pulsion action will affect the life of 
the tubes appreciably. The tubes are 
not showing any noticeable signs of 
warping and we have been able to 
maintain the required external gap 
setting. The tubes were adjusted from 
the lower ends where they are bolted 
to the mounting angle. 

The accompanying tabulation gives 
the flashovers due to lightning by 
years for the line from 1930 through 
1939 before the installation of the 
tubes along with the number of tube 
operations and structures involved 


from 1940 through 1943. 


Editorials 


S. B. WILLIAMS, Editor 


War Time to Stay 


SINCE WAR TIME was put into effect almost entirely to 
prevent a possible power shortage by reducing the peak 
and saving kilowatt-hours, the question has been asked 
whether it is still necessary, now that the power opera- 
tions are on a plateau even going below the previous year 
in occasional weeks. The answer is yes—war time will 
continue to be with us at least until spring. By that time 
we hope and expect that the emergency will have passed 
and all such war restrictions can be removed. 

With load and output trending as they are there is no 
reason to believe that removal of war time would greatly 
embarrass the power systems of the country. Even if the 
non-coincident peaks were greater than last year by as 
much as one percent, the capacity added since last Decem- 
ber should be sufficient to absorb that, leaving a reserve 
more than ample to accommodate any addition peace time 
might make to the peak. 

That isn’t the problem, however. The real difficulty is 
still the uncertain fuel supply. That was the cause of the 
decision not to relax on Christmas lighting this year. Also 
domestic use of anthracite has been cut and to the public 
coal is coal, regardless of kind. If war time were abolished 
and hundreds of thousands of additional tons of coal 
burned as a result, the utilities would be accused of 
getting rich while people froze. 

The industry has become accustomed to war time. It 
is best to continue it until such time as it can be lifted 
safely. 


How Much Can a Regulated 
Utility Pay tor a Property? 
IT IS INTERESTING to see how different state utility 


commissions from time to time go out in the lead in 
establishing precedent. For a long time it was Massa- 
chusetts and New York, and more recently Wisconsin 
established its place in the forefront of those who would 
modernize for regulation. Of late, however, Arkansas 
has stepped out in front. Right now it has under con- 
sideration a decision that can have a wide effect. 

How much can a utility pay for another property? 
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Must it pay only its rate value, or can it pay what it js 
worth or what it has to pay in competition with other 
would-be purchasers? 

If a company is permitted to buy a property for more 
than its rate base value will it immediately have to write 
down the value? 

If a commission cannot prevent a city or a co-op from 
paying in excess of rate base should it set up barriers 
that will prevent a private company from competing for 
a desired property? 

If a commission is convinced that the public interest 
is best served by the sale of a property to a private com. 
pany does that fact alone not make the property more 
valuable? Assuming a higher rate might be necessary jf 
the property is sold, might not it be reasonable to require 
the public to pay more for a superior service? 

Answers to questions such as these might well be 
affected by the decision of the Arkansas Department of 
Public Utilities in denying approval to the Arkansas 
Power & Light for purchase of certain properties from 
the Arkansas General Utilities until more proof of actual 
value to the extent of the sales price of $180,000 is shown. 
while admitting that because of superior facilities and 
service the sale would be in the public interest. 


Improved Public 
Relations tor FPC 
AFTER ORDERING a six months suspension on Sep- 


tember 5 of a rate increase by Connecticut Power for 
wholesale energy sold to another utility for re-sale, with a 
hearing scheduled for December, the Federal Power Com- 
mission has vacated its order without giving any reason 
for its action which followed a field investigation and a 
conference with the Connecticut Public Utilities Com- 
mission. This is the third time in less than a year that 
the Federal Power Commission has had to back down from 
a position it had taken on regulation outside its jurisdic- 
tion. One wonders why the Commission doesn’t make its 
investigation first before it takes such a positive position. 

In the Washington Water Power case the FPC could 
have saved itself a lot of embarrassment if it had earnestly 
sought for the truth in the beginning. In the Arkansas 
aluminum case an unbiased investigation might have pre 
vented the commission from a lot of trouble that is going 
to pursue it for a long time. In the Connecticut case the 
investigation made after the order apparently showed the 
futility of holding a hearing even. 

Actions such as these have helped to arouse in the stale 
commissions some of the same feeling of distrust of FPC 
motives as has pérmeated the utility industry for some 
time. This is unfortunate because there is a necessaly 
area of federal jurisdiction and since both federal ané 
state regulation have the same basic purpose the two 
should work together with mutual confidence and respec 

One gets the feeling that FPC has invaded the jurisdi¢ 
tion of the states because the New Deal administration fel 
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state utility regulation was too favorable to the power 
companies. Whether or not state commissions have been 
soft in the exercise of their duties is not something that 
should:concern any federal agency. One does not have 
to condone local regulation that lets companies get away 
with murder in order to deny that the remedy lies in 
federal hands. 

The Federal Power Commission must by this time be 
conscious of the need for regaining the confidence that it 
has been losing. Without an improvement in that direc- 
tion it must realize that it will more and more be opposed 
in every step it takes and that every suggestion it makes 
will be suspect to the end that the great good it can and 
should accomplish will come to have less and less value. 
It would be very desirable if some way could be found 
within the Commission to regain the confidence and 
respect of state bodies it must work with and of the com- 
panies it must regulate. 


Are Sights Set 
High Enough? 
“TQ TRAVEL HOPEFULLY is a better thing than to 


arrive and the true success is to labor.” Robert Louis 
Stevenson said that. From a different angle the same 
thought was expressed in fewer words by a man who, 
most people would say, was more practical, an architect, 
Daniel Burnham, author of the “Chicago Plan” by which 
that city’s magnificent lake front is becoming a continuous 
boulevarded park. He said, “Make no small plans.” We 
wonder if the electric utility industry comprehends the 
sense of those two quotations as well as do some other 
industries. 

In this issue of ELEcTRicaAL Wortp are published the 
results of a survey of the present state of preparations for 
post-war load building. The survey reports that the utili- 
ties, having done no load building for at least three years, 
will pitch right in as soon as they can on the job of putting 
more electrical servants into American homes, of turn- 
ing to peace-time uses the new and improved techniques 
developed in war production, of relighting stores, shops, 
offices, streets and homes. But have the utilities set their 
sights too low? Will they be content just to plod along in- 
stead of traveling hopefully? Have they made small plans? 

Responding to a question in the survey, only 37 utili- 
ties said they had set goals of annual average residential 
energy usage to be reached in specified periods. Setting 
the various replies on the common basis of percent 
increase per year, we find that seven of the 37 utilities, 19 
percent of them have set themselves the task of building 
residential load, post-war, slower than did the whole 
industry in the years 1937-1943. At the other end of the 


scale are seven other utilities that announce yearly rates of . 


increase that will double residential usages five years 
after the war and these and only four more of the 37 are 
aiming at better performance than 10 percent increase 
per year. 
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Pondering these figures in the light of Stevenson’s 
observation and of Burnham’s admonition, let each utility 
sales executive decide for himself if his sights are set high 
enough. Let him ask himself if he sees the future no more 
clearly than did the authors of a paper before the Associa- 
tion of Edison Illuminating Companies 30 years ago 
who stated that growth in use for power or heating or 
lighting sufficient to overcome the loss in energy use due 
to the introduction of the tungsten lamp was so improb- 
able that a higher rate was required. 


An Ideal Concept of 
Voltage Regulation 
INDUCTION REGULATORS and capacitors have done 


and can continue to do a good job in lifting a terminal 
voltage that has sagged due to line drop. Practically all 
instances can be corrected by injection into the primary 
of the increments in voltage that they afford. 

However, it is reasonable to believe that considerable 
economy in distribution investment could be effected if 
voltage regulation would have to be considered critically 
only at the generator and at the actual load voltage. Volt- 
ages of the transmission, subtransmission feeder and 
primary sections could then be allowed to fluctuate as 
much as demanded by reactive transfers. Carrying 
capacity and losses in such a regime would be the ruling 
factor for conductor sizes and disposition. Design for the 
present criterion of voltage drop would not be so com- 
pellingly necessary. Apparatus impedances could be 
larger and more nearly geared to the short-circuit-limiting 
requirements than to minimized voltage drops. Bus and 
feeder reactances could be chosen by maximum protec- 
tive value. 

In order to make all this possible there would have to 
be an inexpensive regulator for application at the dis- 
tribution transformer terminals or at the consumer’s 
service entrance. It would have to be very cheap because 
there often would have to be hundreds of the units where 
there is now a single feeder regulator. It would have to be 
nearly as simple and permanent as the transformer itself; 
it might even be an integral part of the transformer or still 
more ideally the transformer itself would be self- 
regulating. 

Whoever finds an uncomplicated answer to this need 
will match the contribution that the induction feeder 
regulator made when it appeared. He will discover that he 
has had numerous aspirants as potential rivals. If he suc- 
ceeds where they failed, he will realize that he has pro- 
vided a means for correcting rurals so long and tenuous 
as to defy discovery of a “load center” for line-drop com- 
pensation purposes. He will have made a contribution to 
critical industrial plant circuits that need to be free of 
welder and furnace disturbances. More than either of 
those benefits, he will have undoubtedly made possible far 
greater freedom of action in designing and operating an 
economical sub-transmission and distribution system. 
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REA Investigation Report 
Competes with Comics 


JUST AS IT was becoming finally 
apparent that the net results of the six 
months of hearings by the Senate 
sub-committee investigating the Rural 
Electrification Administration wouid 
be a new low in Congressional feather 
shoveling, Volume 4 of the testimony 
was printed, and the publishers of 
such gaudy comic books as Superman, 
The Green Ray and Fantastic Tales, 
were thrown into a panic. 

The committee has no intention of 
competing with private enterprise in 
the field of comic book publishing, 
however, and any bona fide comic 
book authors may take free any ideas 
they like from pages 1344-1347 and 
1368-1376, Vol. 4, REA investigation 


testimony. 
Fantastic Processes 


Lest comic book authors feel that 
they are being kidded, let them con- 
sider the report of the head investiga- 
tor of the Department of Agriculture, 
an agency which, until it inherited 
REA, was singularly free of such 
nonsense. Opening that section of his 
report which deals with REA’s re- 
search, Supervising Investigator V. A. 
Young used the heading “REA In 
Industrial Revolution Projects.” 

“During the past several years,” 
Investigator Young begins on page 
1344, “the Rural Electrification Ad- 
ministration has spent thousands of 
dollars, and private individuals have 
contributed considerable sums of 
money, in an attempt to develop 
numerous industrial processes of a 
revolutionary and fantastic nature 
which appear to have only a remote 
connection with REA’s authorized 
activities.” 

Some of the more conservative 
comic book authors, those . whose 
characters get about in super-speed 
rocket cars, and never get more than 
three worlds away from our universe, 


i166 


may be expected to complain that the 
REA-financed devices are entirely too 
fantastic. Since one of the devices 
is one which, in the words of an REA 
engineer, would relegate perpetual 
motion to insignificance, the com- 
plaint may not be without foundation 
as regards the respectable comic book 
business. But for the purposes of 
REA, which Congress set up in busi- 
ness to bring electric service to un- 
served rural dwellers, such a device 
is, or at least certainly was, fair game. 

In reporting on this device, an 
REA engineer told Administrator 
John M. Carmody that “Mr. Moray’s 
device would siphon electricity or 
radiant energy out of the atmosphere 
: -’ according to Investigator 
Young’s report, which added that the 
device, when perfected, would im- 
mediately render obsolete every elec- 
tric power system in the universe and 
allow the source of energy enough to 
run an industry, if not a nation, to 
be “carted around in a valise.” This 
scientist retailed perpetual motion to 
REA at $25 a day for two years. 


Prison Training 


However little the conservatives of 
the comic book industry go for this 


one, the Securities and Exchange Com- 


mission, which has had almost 10 
years in which to dismantle the private 
electric power industry, may well 
wonder just how effective are its 
methods of depreciating security 
values in comparison with the possi- 
bilities inherent in radiant energy. 
Another of REA’s research projects, 
which, had it worked out, would cer- 
tainly have made energy available, 
whether to the farmers or not, was 
developed, according to Investigator 
Young, by a scientist some of whose 
training. had been conducted in 
California’s Folsom Prison, the Wash- 
ington State Reformatory and Michi- 
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gan’s State Prison and House of Cop. 
rection, where he majored in penance 
for such goings on as counterfeiting, 
forgery and armed robbery. fe 
flashed upon REA a device whereby 
the application of a limited amount of 
electric energy to a cell would decom. 
pose water into hydrogen and oxygen, 
the former in quantities having fiye 
to ten times the B.T.U.’s available ip 
the electric energy used to start the 
cycle. This pastime paid $20 a day— 
when working—for 13 months. 


One-Cycle Aluminum 


A Viennese who reportedly ¢. 
caped from Germany in August, 1939, 
“with the Gestapo at his heels,” 
turned up on REA’s per-diem payroll 
to put the finishing touches on “a 
metallurgical carbon-reduction pro. 
cess which would produce, at low 
cost and in one cycle, the metals 
and/or alloys of aluminum, magne- 
sium, copper and any other metal 
that would vaporize, direct from the 
ores.” The process was turned down 
by General Electric and by the U. §. 
Bureau of Mines before being pre 
sented to REA. according to Investi- 
gator Young, whose report indicates 
that some REA people wish it had 
been turned down by their outfit, as 
well. One REA division chief is 
quoted in the Young report as de- 
claring rather bitterly that “REA had 
enough headaches already, fighting 
the Power Trust, without taking on 
the additional job of fighting the 
Aluminum Trust.” It is readily ap- 
parent, however, that this employee 
did not have his heart in his work. 

Perhaps the best hunting ground 
for the comic book men, however, is 
the “Ostrom coil,” so labelled by 
Investigator Young who described it 
as “a fabulous electrical device which 
would pick up anything to which it 
was attached and move it away with 
unbelievable velocity,” adding: 

“According to the reports . .- 
(of an REA engineer) the device, 


- which was supposed to exert pressure 


upon space itself and move with the 
speed of light in the direction 
which it was pointed, would cancel 
the law of gravitation.” 

REA never hired this inventol, 
though one of its engineers “devo 
considerable time to this project.” By 
failing to pursue this idea, REA may 
have lost itself a real secret weapo? 
for its post-war fight against utility 
“spite lines.” 


WORLD © November 11, 1944 


a 


> ont pie tte i ee a ie 


———— 








a wr 5S & 


TT ae Be 


op a o 


oF 


eS SSeS SOT 


So Oo Oo SP 


ee 









Referendum 25 Defeated 


7 to 5 in Washington Vote 


Super-Public Utility District Measure Was Considered Test of Strength 
Between Business-Managed Utilities and Public Ownership Proponents 
—Influential Labor Leaders Joined Opposition Against Socialistic Bill 


Defeat at the Tuesday polls of a state 
referendum (25) which would have 
empowered Public Utility Districts in 
Washington with autocratic control over 
the state’s private-owned utility com- 
panies was hailed by spokesmen for the 
latter group as clear-cut proof of the 
failure of Public Utility Districts to win 
public favor in the Pacific Northwest. 
The vote was approximately 7 to 5 
against the measure. 

The election was in every sense a 
test of strength between private utility 
concerns and public ownership groups 
in the state of Washington (ELECTRICAL 
Wortp, October 14, page 109), and 
was preceded by a showdown fight with 
no holds barred. 

Proponents of the issue accused 
Puget Sound Power & Light Co., 
Seattle; Washington Water Power Co., 
Spokane; and Northwestern Electric 
Co., Pacific Power & Light Co., and 
Portland General Electric Co., all of 
Portland, Ore., of “robbing the public” 
and of engaging in politics through 
financial support to candidates and to 
measures favorable to private power in- 
terests, 

The power companies, contending 
that passage of the referendum would 
sound their death knell and encourage 
PUD’s to extend their operations 
throughout the Northwest, responded 
in like vein. They accused the PUD’s 
of squandering public funds. In this 
charge, they were backed by influential 
labor leaders. In a pre-election state- 
ment issued in Bellingham, Wash., 
(ELecrrica. Wortp, October 28, page 
100) two group presidents of Local No. 
17 of the International Brotherhood of 


Electrical Workers charged that out of 
$2,000,000 levied in taxes by Wash- 
ington PUD’s, a total of $369,329 was 
spent for lawyers’ fees and an addi- 
tional $379,885 for fees to engineers. 
The union officials further charged that 
PUD funds were spent in a statewide 





Generating List Showed 
Only Possible Surplus 


The list of electric power generating 
plants which was printed in ELEc- 
TRICAL WorLD, October 28, page 82, 
was not intended to be represented as 
a list of generating units which have 
been declared surplus or which defi- 
nitely will be declared surplus at any 
given time in the future. Government 
officials point out that the decision as 
to which units will be declared surplus 
will be made at a future date by high- 
ranking officials. 

The list was intended as a summary 
of installations covering those which 
are most likely to be declared surplus. 
The opinion is advanced by some well- 
informed officials that as much as one- 
third of the capacity noted in the list 
will not be declared surplus after the 
war. A number of plants were de- 
signed as permanent installations and 
will not under any circumstances be 
declared surplus. There is also con- 
siderable reason to believe that little if 
any of the Army capacity will be de- 
clared surplus after the defeat of 
Germany. The Navy has announced 
that it intends little if any demobiliza- 
tion until the defeat of Japan. 
ccusunnsseenserteaieesaentiatuaseicesinasiaianasinalannninacitit 
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campaign in behalf of the referendum. 

The rejected referendum would have 
given the PUD’s virtually unlimited 
powers over the private companies, and 
in the operations of their own affairs. 
It provided, among other things, that 
two or more PUD’s could form a joint 
Public Utility District Commission for 
the acquisition of electrical properties 
upon a system-wide basis. Another pro- 
vision was that “any joint commission 
may by resolution sell, lease or other- 
wise dispose of any public utility prop- 
erties or interest therein to the United 
States, any public utility district or to 
any joint commission, city, town, public 
agency or cooperative” ... 

The public vs. private ownership fight 
has been in progress in the state of 
Washington for more than two decades. 
Utility company spokesmen -said that 
heretofore public ownership groups 
have contented themselves by hacking 
at the limbs of the private ownership 
tree, but that the state referendum was 
a series of blows aimed at the trunk 
of the tree. 

e 


Illinois Co-ops Agree 
to Fight I.C.C. Control 


The 27 rural electric cooperatives in 
Illinois resolved last week to fight any 
attempt by the Illinois Commerce Com- 
mission to assume jurisdiction over 
them. This action was taken as the 
result of a recent ruling by the Illinois 
Commerce Commission (ELECTRICAL 
Wortp, October 21, Page 4) which 
held that since the cooperatives extend 
their service to the public, they should 
comply with the Illinois Public Utility 
Act and recognize the jurisdiction of 
the commission. 

Declaring that rural electric coopera- 
tives are established “to serve members 
only,” the Association of Illinois Elec- 
tric Cooperatives resolved November 2, 
to oppose the commission’s interpreta- 
tion that an REA group operates in 
effect as a public utility and so is sub- 
ject to commission control. 

Attitude of the cooperatives toward 
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the commission ruling is outlined in 
the following exclusive statement to 
EtectricAL Wortp by G. Wayne 
Welsh, president of the Association of 
Illinois Electric Cooperatives: 

“The Association of the Illinois Elec- 
tric Cooperatives backed by 60,000 farm 
families will fight any attempt to bring 
the REA Co-ops of this state under II- 
linois Commerce Commission jurisdic- 
tion. REA Co-ops serve members only 
and do not operate public utilities as 
the Commission stated recently. 

“We have been exempt from Com- 
mission jurisdiction for eight years and 
do not wish to have our position 
changed. We recognized in recent rul- 
ings of the commission an_ indirect 
threat to the REA post-war planning 
program and are determined that no 
obstacle shall be put in our path to 
bring electricity to every farm home in 
Illinois. 

“We welcome the cooperation of the 
commission and power companies in 
our program to aid farmers and hope 
sincerely that they will not block our 
intention to increase farm productivity 
and improve farm life.” 

The commission ruling challenged by 
the cooperatives was made on October 
6 in barring the Illinois Electric Co- 
operative’ from taking any part in a 
hearing at which the Illinois Power 
Co. was granted permission to erect 24 
miles of rural lines in nine counties. 


Canada Lifts Restrictions 
on Electric Cooking Plates 


Production restrictions in Canada on 
electric rangettes and electric cooking 
plates or grills have been lifted, M. C. 
Lowe, Administrator of Capital Equip- 
ment and Electrical Products for the 
Wartime Prices and Trade Board, has 
announced. Under production quotas 
set last March, manufacture of about 
9,600 electric rangettes and 50,000 elec- 
tric cooking plates was authorized for 
the ensuing 12 months. No marked in- 
crease in production over this figure is 
expected from lifting of the controls. 
Production controls are retained for 
electric ranges and combination coal 
and electric ranges. 


Ft. Wayne Voters Defeat 
Municipal Power Project 


Voters of Fort Wayne, Ind., Tuesday, 
rejected by a 4 to 1 vote a plan of the 
city administration to acquire the elec- 
trical properties of the Indiana Service 
Corp., a subsidiary of Midland Utilities 
Co. Plans for taking over the private 
utility have been under consideration 
for months. 
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FIREFIGHTING IS PROFITABLE—Realizing that fires mean loss of materials and 
service as well as money, Ohio Public Service Co. cooperates closely with city 
officials in fire prevention. This window display at the Sandusky office of the com- 
pany tied in with Fire Prevention Week. The display shows various types of fire 
extinguishers and fire fighting equipment and explains proper usage 





Duke Power Gives Basic 
Course for New Linemen 


A course of basic instruction is of- 
fered by the Duke Power Co. at Char- 
lotte, N. C., as an incentive to beginner 
linemen who after several months show 
ability and preference to do line work. 

A training station located at the Eliz- 
abeth sub-station is so built as to give 
the student linemen access to apparatus 
near the ground. The climbing tech- 
nique is left for the young men to ac- 
quire by experience in climbing with 
their crews in the field. 

In the training course, precision, 
neatness and safety are stressed. Also 
included are measures to prevent waste 
of material and lost motion. The boys 
are taught circuit testing, load testing, 
proper ground and ground testing, 
splicing, guying, etc. 

The school layout consists of eight 
15-foot poles set in two rows; one 4-pole 
line equipped with 3-wire secondary 
and 3-wire primary delta system. The 
other 4-pole line is equipped with 3-wire 
secondary and one wire of wye system. 
Both pole lines are equipped with trans- 
formers, fuses and arresters, and all 
poles are properly guyed. 

In addition to the mechanics of the 
job, essential phases of personnel are 
emphasized. What are the lineman’s 
responsibilities, how do loyalty and co- 
operation with the foremen make for 
better jobs, and what about the fore- 
man’s responsibilities to the employer 
and to the public and to his crew of 
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workmen. Instructors are men thor 
oughly familiar with and efficient in op- 
eration of distribution lines and appar. 
atus, and with a proven record that they 
have an eye for safety. 


Cleveland Output Figures 
Reflect Production Drop 


Reflecting cutbacks in war produc 
tion within a radius of 50 miles of Cleve- 
land, the weekly output of electricity 
by the Cleveland Electric Illuminating 
Co., after climbing steadily for more 
than 300 weeks (or six years), the 
week ended at midnight, October 19, 
fell below that of the corresponding 
week of 1943. Decrease in power pro 
duction for the week was 1,765,000 kw 
hr. or 2.1 percent, and was 4,879,000 
kw.-hr. lower than the all-time max: 
mum for one week, which occurred in 
the week ended Dec. 9, 1943. 


Eire Has Power Shortage 


New curtailment of electric .cot 
sumption in Eire decreases street light- 
ing by 50 percent, shortens radio cas 
ing and theater programs, discontinues 
elevator service in hotels and office 
buildings and restricts use of electrical 
equipment by hair dressers, according 
to the United States Department af 
Commerce. Service has been discontit- 
ued to 100 private consumers who 
exceeded their allowance. 
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Government to Study 
Vermont Dam Plans 


Col. G. W. Gillette, division engineer 
for the New England division, U. S. 
Engineers, Boston, has announced that 
he has been authorized by the chief of 
engineers to make an immediate study 
of plans submitted by the Vermont 
Resources Commission, as requested by 
state officials, in connection with pro- 
posals for flood control in the West 
River Valley above West Dummerston. 
Two weeks of field work will be re- 
quired to make the studies which will 
include rainfall data and the compara- 
tive estimated costs of state and federal 
plans. 

The original federal plans called for 
a single huge dam, but the Vermont 
plan calls for four main dams on the 
West River and four on the tributaries. 
Five dams in the lower and middle 
valley areas will have varying storage? 
capacity equivalent to run off of 4 to 
8.8 inches. The other three dams would 
hold water equivalent to 10.8 to 11.7 
inches of precipitation. The project 
complete is estimated to cost $9,514,240, 
whereas the Federal dam in the same 
West Dummerston, Vt., areas would 
mean an expenditure of $30,000,000 if 
developed as a power generating as 
well as a flood control project. 

A violent objection to the Federal 
proposal at West Dummerston is that 
it would eliminate whole villages, ceme- 
teries, farms, highways and wipe out 
the scenic beauty and rural attractive- 
ness of the valley. The alternate plan 
would do away with the necessity for 
this destruction. The eight created 
basins would have a capacity of 147,000 
acre feet with a drainage area of 358.8 
square miles. The eight dams would be 
located at Townshend, Jamaica, Lon- 
donderry, South Newfane, Wardsboro, 
Rawsonville, Williamsville Station and 


Mt. Tabor. 


Central States Edison, Inc. 
Stops Missouri Merger 


At the request of Central States 
Edison, Inc., the Missouri Public Serv- 
ice Commission has cancelled an order 
permitting the company to consolidate 
three eastern Missouri power companies 
under the ownership of the Missouri 
Edison Co. 

The Central States firm told the 
commission that the consolidation plan 
had been abandoned because require- 
ments imposed by the commission and 
the probable requirements of the Se- 
curities and Exchange Commission and 
the Federal Power Commission would 
impose greater costs and _ liabilities 





than was anticipated. 

Central States under the plan, would 
have joined into one company the 
Missouri Edison Co., East Missouri 
Power Co. and Gasconade Power Co. 
which serve 38 communities in nine 
counties. 


Ickes Offers to Purchase 
Salt River Power System 


An offer of Secretary of the Interior 
Harold L. Ickes to purchase the entire 
electric generating system of the Salt 
River Valley Water Users’ Association 
for $24,000,000 plus other considera- 
tions is being considered by the gov- 
ernors of the association. Officials are 
studying whether loss of revenue from 
the power plants which has been used 
to retire bonded indebtednes would in- 
crease irrigation costs. 

Included in the Secretary’s offer were 
erasure of federal tax claims which have 
been pending for several years and 
rights to buy power for irrigation pumps 
at 21% mills per kw.-hr. for 50 years. 


Plans Post-War Projects 


New York State Post-War Public 
Works Planning Commission has ap- 
proved as state projects and ordered 
plans for the following: Addition and 
construction of Vischer Ferry and Cres- 
cent Power houses, $900,000; two new 
power plants at Champlain Canal and 
State Dam, Mohawk River, Cohoes, 
$2,500,000. 





Duquesne Light Co. 
Reveals Sales Plan 


The three-point basic post-war sales 
policy of the Duquesne Light Co. was 
explained last week to 800 dealers, 
salesmen, manufacturers, distributors ° 
and their representatives by George W. 
Ousler, vice-president in charge of 
sales, at a meeting in Pittsburgh. 

Points of the policy are: 

1. Duquesne Light will actively pro- 
mote the sale of electric ranges and 
water heaters as well as of all other 
appliances and lighting equipment. 

2. In the existing wired homes, the 
company will contribute to the cost of 
changing the customer’s service en- 
trance wiring to accommodate the oper- 
ation of the range and water heater. 
This will enable the dealers to sell 
ranges at an installed price, and thus 
eliminate the wiring problem. 

3. Duquesne Light will not merchan- 
dise appliances and lighting equipment. 

Mr. Ousler said the company felt 
certain that the dealers, backed up by 
the distributors and manufacturers, 
would be able to do a job of merchan- 
dising that would produce satisfactory 
results; however, if the policy proves to 
be a failure, the company will be forced 
to reverse it. Duquesne Light has 
planned a complete sales program in- 
cluding advertising and dealer helps to 
promote the use of electrical appliances. 

In discussing the wiring of homes for 
electric ranges, George A. Gardner, 
residential sales manager, pointed out 
that the cost of replacing the service en- 
trance has amounted to about $50. 





ANNOUNCE POST-WAR PLANS—Duquesne Light Co. executives announced post- 


war sales plans at dealer meeting, held November 2, at Pittsburgh. 


Left to right: 


George A. Gardner, residential sales manager: George W. Ousler. vice-president 
in charge of sales: and Pressly H. McCance, president 
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After studying the problem carefully, 
Duquesne Light decided to contribute 
the amount of money which will repre- 
sent a reasonable figure for replacing 
existing service entrance wiring. 


Lost on Appliance Sales 
But Sale of Power Rose 


The Consolidated Gas, Electric Light 
& Power Co. lost $980,000 in the seven 
years from 1937 to 1943, an average of 
$140,000 a year, selling electrical ap- 
pliances, Herman L. Gruehn, secretary 
of the company, testified at a recent 
rate hearing before the Maryland Public 
Service Commission. 

Gruehn was called to the stand to 
refute testimony made last June by 
John C. Masson, chief auditor of the 
commission, who charged that the com- 
pany was deducting its merchandising 
losses from its utility-operating profits 
to make these appear smaller and in 
this way is able to charge more for its 
utility services. 

The company secretary declared that 
the bookkeeping practices of the com- 
pany were in keeping with the rules of 
the commission and that he saw no 
reason why the losses in one department 
should not be made up out of profits 
in another. 

He pointed out that the sale of ap- 
pliances in the years mentioned would 
lead to $18,000,000 in gross revenue 
based on the principle that the average 
life of each appliance is ten years. He 
attributed the increase of the domestic 
use of electricity from 789 kw.-hr. in 
1937 to 952 kw.-hr. in 1943 in part to 
the appliances. He said that at least 
96 kw.-hr. of the increase was due to 
them. 


Sales Jump 20 Percent 
Pacific Power Reports 


A 20 percent increase in consump- 
tion of electricity by Pacific Power & 
Light Co.’s general customers, and a 
13 percent decrease in the average price 
per kilowatt hour, in the 12 months 
ended September 30 was reported by 
Paul S. McKee, president, in his quar- 
terly report. 

The average residential customer 
used 104 kw.-hr. more electricity in the 
12-month period and paid the company 
$1.31 less in revenue. 

The average price received for this 
service was only 1.86 cents per kw.-hr., 
a drop of 0.17 cents as compared with 
the preceding period. 

The company’s tax bill of $1,187,485, 
on the other hand, was up $33,087, or 
2.9 percent in spite of reduced earn- 
ings. 
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Texas Gets Largest REA 
Allotment on Need Basis 


Texas has more unelectrified farms 
than any other state and as a conse- 
quence was allotted the largest sum for 
rural electrification in the annual sur- 
vey by the Rural Electrification Admin- 
istration of farms not receiving central 
station service. 

The survey, required yearly by law, 
forms the basis for the allocation of 
half the yearly appropriation for loan 
funds. Since REA was given $25,000,- 
000 for loan funds for the current fis- 
cal year, $12,500,000 will be reserved 
for distribution strictly according to 
the number of unelectrified farms in 
each state. 

Texas had 287,802 farms not receiving 
central station service as of last July 1, 
REA found. Its allotment totals $1,020,- 
911. No other allotment made on the 
same basis reached $1,000,000. Missis- 
sippi, with more than 243,000 unelectri- 
fied farms and an allotment of $863,000, 
followed Texas. Rhode Island, with 
114 unelectrified farms and a $404 
allotment is last. 


No Power from Green R., 
Army Engineers Report 


Hopes of public ownership groups in 
Washington that the state’s hydroelec- 
tric power resources would be _in- 
creased by a flood control project on 
the Green River near Auburn were 
dimmed recently when Army Engineers 
reported there is little probability of 
power development on the river. 

Nearing completion of field work on 
an investigation ordered in 1936 by 
Congress to establish feasibility of a 
flood control project on the Green River. 
Engineers have studied a site six miles 
above Auburn as a possible dam loca- 
tion. However, the extremely low sum- 
mer flow of the river probably would 
preclude hydroelectric development, en- 
gineers said. 


Canada Lifts Restrictions 
as Power Shortage Ends 


All power restrictions in Canada 
which were made not for security 
reasons but to conserve power were re- 
moved October 1 in all provinces but 
British Columbia where a scarcity of 
water and oil still prevails. . 

Ontario and Quebec, where severe 
restrictions were imposed September, 
1942, were chiefly affected. Many non- 
war industries, including paper mills, 
which had been operating part time so 
that power could be diverted to war in- 
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dustries, are now back on full schedule, 
Street lighting had also been Jim; 
and the illumination of store windoys 
and advertising signs prohibited, 


New Generator Will End 
Power Rationing Threg 


The threat of power rationing which 
has been threatening the Southern Jy. 
diana Gas & Electric Co. since the way 
raised its peak demand from 35,000 ky, 
in 1940 to 60,500 kw. last January yilj 
be ‘removed in December when a 2, 
000-kw. turbo-generator will go into 
operation at its Evansville plant. The 
company has averted serious difficyl. 
ties only because it has two connections 
with the Public Service Co. of Indiana, 


Public Service of Indiana 
Raises Annuity Payments 


Public Service Co. of Indiana made 
two revisions in its retirement annuity 
plan, effective October 1, D. P. Pardee, 
vice-president and comptroller, has an. 
nounced. . 

Under the future service portion of 
the plan (based on service after March 
1, 1941), the retirement annuity to be 
paid annually has been increased from 
40 to 50 percent of the total amount 
contributed by the employee. The com 
pany will bear the increased cost. 

Annuities will also be purchased for 
certain employees who were on the pay 
rolls before March 1, 1941. 


Improvement District Tax 
Held Legal in Arkansas 


All property belonging to the public 
must be used for the benefit of the pub 
lic, but our constitution sets apart @ 
exempt from taxes only that public 
property which is itself used exclusively 
for public purposes, Arkansas A’ 
General Guy E. Williams has ruled # 
he held that the water company owned 
by Gurdon, Arkansas, Improvement Dis 
trict No. 1 is taxable. 

E. W. Brown, tax director of the 4t 
kansas Corporation Commission, had 
asked whether the water system woul 
be exempt from ad valorem taxa ion 
The city’s waterworks was leased to 
Arkansas Power & Light Co., which 
turn assigned it to the Gurdon Walt 
Co., and the company now pays the 


trict 20 percent of gross receipts ® | 


rent. The opinion added that since the 
improvement district is owner of 
company, the assessment should 
made in the district’s name. 


- 
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Makers Unable to Meet 
WPB Appliance Quotas 


A variety of obstacles have kept 
dectrical manufacturers to date from 
producing the full quota of electric 
ranges, electric flat irons and small 
electrical appliances authorized by the 
War Production Board, F. M. Mitchell, 
chief of the electrical goods branch, 
consumer goods division of the agency 
said in Chicago last week. 

Manufacturers, however, expect to 
attain their quotas before the end of 
this year, Mr. Mitchell told the Na- 
tional Retail Furniture Association con- 
ference. 

Of 88,000 electric ranges authorized, 
39,700 have been produced. The re- 
mainder will be scheduled for produc- 
tin before December 31, Mitchell 
stated. A total of 1,800,000 electrical 
flat irons should be available before the 
end of 1944, he said, but only 80,000 
had been shipped by October 1. 

Some steps have been taken already 
to enable manufacturers to reconvert 
to refrigerator production, but Mr. 
Mitchell said it was unlikely that manu- 
facture of refrigerators would be re- 
sumed before the end of the European 
war. He estimated a delay of from 
three to six months between authoriza- 
tion and actual beginning of produc- 
tion on this item. A similar lapse be- 
tween authorization and production of 
domestic laundry equipment was fore- 
seen by Mitchell who said present stock 
of fabricated parts was so small that 
materials would have to be allocated. 

“While domestic vacuum cleaners 


are not deemed as highly essential to 
the domestic economy as refrigerators 
or domestic washing machines, it is 
likely that vacuum cleaner manufac- 








turers are generally self sufficient in 
regard to production while the others 
purchase many important components 
from outside sources,” Mr. Mitchell 
explained. 

“When government controls are elim- 
inated, distributors and manufacturers 
must voluntarily distribute electrical 
products on a fair and equitable basis, 
thus avoiding the reinstituting of con- 
trols in the critical post-war period 
when demand exceeds supply,” he 
said. 


Arkansas Co-op Will Close 
Plant and Buy Current 


The Petit Jean rural electric co-op 
of Arkansas has arranged to close down 
its own generating plant and take all 
of its power supply from Arkansas 
Power & Light Co. because it will be 
so much cheaper, E. D. Chapin, mana- 
ger, testified before the Arkansas De- 
partment of Public Utilities. Mr. Chapin 
was testifying on behalf of his co-op 
in protesting allocation by the depart- 
ment of certain areas to the utility for 
rural lines. 

The Petit Jean system was purchased 
because it was developed and concen- 
trated and thus would permit extension 
of lines into thinly populated areas, 
Chapin said. He said the system was 
poorly constructed and that the gen- 
erating plant was obsolete. The co-op 
paid $80,000 for the system from the 
Clinton Light & Ice Co., he said. He 
pointed out that the co-op power pro- 
duction costs now exceed 214 cents per 
kw.-hr. while the co-op can buy power 
wholesale from the Arkansas Power & 
Light Co. for six mills per kw.-hr., a 
newly established rate. 


AT EBASCO LUNCHEON—Representatives of the 25 Ebasco client companies who attended recent safety and personnel meet- 
ings in Chicago are pictured at the luncheon where Rex I. Brown, president and general manager of the Mississippi Power 






23 Generating Units 
Authorized by OWU 


The Office of War Utilities has au- 
thorized the installation of 23 addi- 
tional generating units, fifteen of which 
will be installed in municipal plants. 

Several other installations probably 
will be approved relatively soon, OWU 
officials indicated. Most of the munici- 
pal units are scheduled to go into op- 
eration next year. 

Atlantic City Electric Co., and 
Kansas City will install the largest of 
the new units, each having gotten a 
30,000-kw. steam turbine. Only hydro 
units approved were a 14,400-kw. unit 
for the Southwestern Power Adminis- 
tration’s Pensacola Dam, and a 1,200- 
kw. unit for the Allegan, Mich., munici- 
pal system. The Pensacola unit will be 
the fifth and last turbine for the proj- 
ect, raising its installed capacity to 
75,000 kw. 

Other installations are: 

Staten Island Edison Co., 20,000-kw., 
for 1946; Lynn Gas & Electric Co., 
Mass., 10,000-kw., for late 1945 or early 
1946; Florida Power & Light Co., 15,- 
000-kw., for 1946; Kansas Power & 
Light Co., 15,000-kw., for 1946; South- 
western Public Service Co., of Amarillo, 
Tex., two units, of 10,000 and 5,000-kw. 
capacity, for 1945. 

Municipal installations include: 

Provo, Utah, 7,500-kw.; Colorado 
Springs, Col., 5,000-kw.; Monroe, La., 
6,000-kw.; Fremont, Neb., 4,000-kw.; 
Valley City, N. D., 1,500-kw.; New 
Ulm, Minn., 6,000-kw.; Metropolis, IIl., 
2,000-kw.; Princeton, IIl., 1,500-kw.; 
Hartford, Wis., 2,500-kw.; Berea, O., 
2,000-kw.; Tarentum, Pa., 1,500-kw.; 
Ephrata, Pa., 2,500-kw., and Traverse 
City, Mich., 2,500-kw. 


& Light Co., spoke. At the speaker's table in the background are C. W. Miller, left, Washington Water Power Co.; W. H. 
Senyard, Louisiana Power & Light Co.; C. L. Hightower, United Gas Pipe Line: I. O. Mall, Ebasco Services: Mr. Brown; W. T. 
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Rogers, Ebasco Services: R. E. Walter, Nebraska Power Co.; and M. B. McDonald, Florida Power & Light Co. 






National Fire Protection 
Assn. Groups to Meet 


Article committees of the Electrical 
Committee of the National Fire Pro- 
tection Association will meet in New 
York City during the week of Novem- 
ber 13 to consider the proposed revi- 
sions in the 1940 edition of the Na- 
tional Electrical Code that are pending 
before them. The meetings are to be 
held at the headquarters of the Na- 
tional Electrical Manufacturers Associ- 
ation, according to an announcement 
this week by Victor H. Tousley, secre- 
tary of the Electrical Committee. 

Schedule of meeting days for the 
various article committees is as fol- 
lows: 

Monday, November 13, Article: 210, 
Branch Circuits; 240, Overcurrent Pro- 
tection; 250, Grounding; 400, Flexible 
Cords; 422, Appliances; 430, Motors. 

Tuesday, November 14, Article: 210, 
Branch Circuits; 450, Transformers 
and Transformer Vaults; 460, Capaci- 
tors, 620, Elevators; 670, Machine 
Tools. 

Wednesday, November 15, Article: 
430, Motors; 510, Garages; 610, Cranes 
and Hoists; 710, Circuits and Equip- 
ment Operating at More Than 600 Volts 
Between Conductors. 

Thursday, November 16, Article: 100, 
Definitions; 110, General; ‘310, Con- 
ductors; 800, Signal Systems; 810, 
Radio Equipment. 

Friday, November 17, Article: 240, 
Overcurrent Protection. 


Will Prepare Electrical 
Standards for Air Forces 


Preparation of standards, specifica- 
tions, and test codes designed properly 
to adapt aircraft electrical equipment 
and systems for operational and environ- 
mental requirements has been under- 
taken jointly by Aircraft War Produc- 
tion Council, American Institute of Elec- 
trical Engineers, National Aircraft 
Standards Committee, National Electri- 
cal Manufacturers Association and So- 
ciety of Automotive Engineers at the re- 
quest of the U. S. Army Air Forces Air 
Technical Service Command. 


i 
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Indiana Utility Companies 
Announce Merger Plans 


Steps have been taken to merge the 
Iudiana General Service Co. into the 
Indiana & Michigan Electric Co. it 
has been announced by J. G. Mooney, 
general manager of the latter company. 
Applications for approval of the merger 
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have been filed with the Public Service 
Commissions of Indiana and Michigan 
and are being prepared for presenta- 
tion to the Securities and Exchange 
Commission and the Federal Power 
Commission, Mr. Mooney said. 

Both companies are a part of the cen- 
tral system of the American Gas & 
Electric Co. For several years the In- 
diana General Service Co. has obtained 
much of its electric output from the 
Indiana & Michigan Electric Co. and 
has supplied electric service to Muncie, 
Marion, Elwood and Hartford City, Ind. 
According to the petitions, no public 
financing will be involved in the mer- 
ger. 


MEETINGS 


North Central Electrical Industries—Lighting con- 
ference, Dyckman Hotel, Minneapolis, inn., 
November 14. W. A. Ritt, secretary-manager, 
234 Foshay Tower, Minneapolis, Minn. 


Missouri Valley Electric Association—Annual 
power sales conference, Continental Hotel, Kan- 
sas City, Mo., January 17-18. |. D. Pettegrew, 
Giotto, 1527 "Sharp Bidg., Lincoln 8, Neb. 


American Society of Civil 
meeting, Commodore Hotel, New York, N. Y., 
January 17-19. George T. ‘Seabury, secretary, 
33 West 39th St., New York 18, N. Y. 


Engineers—Annual 


American Institute of Electrical Engineers—Na- 
tional technical meeting. Engineering Societies 
Bldg., New York,N. Y., January 22-26. 

Henline, | secretary, 33 West 39th St., New York 


Institute of Radio Engineers—Winter technical 
meeting, Hotel Commodore, New York, N. Y. 
aay 24-27. . B. Cowilich, secretary, 330 

W. 42nd St., New York 18, ¥. 


Previously Listed 


National Association of Railroad and Utilities 
Commissioners—Annual meeting, Hotel Fonte- 
nelle, Omaha, Neb., November 14-17. Ben 
Smart, secretary, 7411 New Post Office Bldg., 
Washington 25, D. C. 


Pacific Coast Electrical Association—Annual fall 
conference, southern section, Hollywood Roose- 
velt Hotel, Hollywood, Cal if., November 16 V. 
Ww. Hartley, managing director, 601 W. 5th St., 
Los Angeles, Ca 


Pennsylvania Electric Association—Communications 
committee, Roosevelt Hotel, Pittsburgh, Pa., 
November 16-17. cKinley, chairman, 
West Penn Power Co., Pittsburgh, Pa. 


Great Lakes Power Club—Fall meeting, Palmer 
House, Chicago, Ill., November 17. A Skret- 
ting, secretar , Wisconsin Electric Power Co., 
Milwaukee, Wis. 


American Society of Mechanical Engineers—An- 
nual meeting, Hotel Pennsylvania, New York, 
N. Y., November 27-30. Ernest Hartford, ex- 
ecutive assistant secretary, 297 W. 39th St., ‘New 
York 18, N. Y. 


National papesiite of Power and Mechanical 
Engineeri se Madison Square Garden, New 
York, November 27-December 2. 


National Association of Manufacturers—Annual 
ection Waldorf-Astoria Hotel, New York, 
Y., December 6-8. J. M. Boyd, secretary, 

is W W. 49th St., New York 19, N. Y. 


American Standards Association — es ag meet- 
ing, Hotel Roosevelt, New York, N. Decem- 
ber 8 P. G. Agnew, secretary, 70 e ‘45th St., 
New York 17, N. Y. 


Technical Valuation Society—Annual forum and 
business meeting, Building Trades Club, 2 
we Ave., New York, N. Y., December 16. 

C. Fisher, chairman, Room 516, 4 Irving 
Faken New York, ¥o 
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Trade Right-of-Way Rights 
for Rural Electric Service 


In one of the most unusual cases ever 
brought before it, the Arkansas Depart. 
ment of Public Utilities has authorized 
the Arkansas Power & Light Co, ty 
construct 14 miles of rural line in (hj. 
cot County in order that the utility may 
obtain right-of-way for a 110-kv. line 
it has projected in the same vicinity, 

A.P.&L. witnesses, including oper. 
ations manager H. F. Minnis, said at the 
hearing on application for a certificate 
of convenience and necessity for the 
rural line that customers who owned 
land along the route of the 110-kyv. line 
had refused to sell right of way unless 
the power company would extend them 
rural service. 

The rural line would serve approx. 
imately the same customers included in 
a line projected by the Ashley-Chicot- 
Union REA co-op which was formed in 
February, 1941, but which never con. 
structed any lines. The co-op protested 
the granting of the territory to the 
A.P.&L. 

But W. H. Matthews, president of 
the co-op, admitted on the witness stand 
that he was one of about 30 land owners 
along the proposed new line who had 
petitioned the D.P.U. to grant the com- 
pany authority for the line. A.P.&L. 
pointed out it already had WPB 
approval of materials for the line and 
could start construction at once. The 
line will extend from Chicot County to 
the company’s central load dispatching 
station in Pine Bluff. 


California Oregon Power 
to Buy 2 Small Systems 


California Public Service Co. has an- 
nounced that it will sell its electric gen- 
erating and distribution facilities in 
Lakeview, Oregon, and vicinity and in 
the towns and vicinity of Alturas, Canby, 
and Cedarville, Calif. to the California 
Oregon Power Co. 

Transfer of the properties awaits the 
approval of the state and federal reg 
latory bodies. 

Since 1939, California Public Service 
has been buying much of its power from 
California Oregon Power. The systems 
to be sold serve 2,250 customers. 


Glades to Get 66-Kv. Line 


Florida Power & Light Co. will begia 
work shortly on a 66-kv. line, 66 miles 
long, to give the Glades area a direct 
line to its Lauderdale station. The ares 
is now being served by a line cutting 
in on a trans-state line from the statio 
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Decrease in Output 
Under ‘43 Reduced 


The output curve moved slightly 
downward during the week ended No- 
vember 4, 1944, according to figures 
released by the Edison Electric Insti- 
tute. The amount of electrical energy 
distributed by the light and power in- 
dustry amounted to  4,354,939,000 
kw.-hr., as compared with 4,358,293,- 
000 kw.-hr. the preceding week ended 
October 28, 1944. Figures for the week 
represented a decrease of 1.3 percent 
under the 4,413,863,000 kw.-hr. dis- 
tributed during the corresponding week 
a year ago. 

Four of the seven major geographic 
regions of the country reported losses 
for the week ended November 4, 1944, 
as compared with the corresponding 
week in 1943. The central industrial 
group returned to the plus column with 
an increase of 0.5 percent, compared 
with a loss of 0.6 percent for the week 
ended October 28, 1944. The New 
England states cut its loss of 1.1 per- 
cent for the week ended October 28 to a 
loss of 0.0 percent for the week ended 
November 4, and the Mid-Atlantic 
group cut a 6.8 percent loss to only a 
4.0 percent loss for the week ended 
November 4, as compared with the cor- 
responding week last year. 


Weekly Output Millions Kw.-Hr. 


1943 1942 


Nov. 6 Nov. 7 
Oct. 30 Oct. 31 
Oct. 23 Oct. 24 
Oct. 16 Oct. 17 
Od. 9 Oct. 10 
Oct. 2 Oct. 3 
Sept. 25 Sept. 26 
Sept. 18 Sept. 19 
Sept. II Sept. 12 
Sept. 4 Sept. 5 
Aug. 28 Aug. 29 
Aug. 21 Aug. 22 


4,355 

4,358 

4,345 

4,355 

° 4,375 
Sept. 4,366 
Sept. 4,377 
Sept. 4,395 
Sept. 9 4,228 
Sept. 2 4,415 
Aug. 26 4,418 
Aug. 19 4,451 


4,414 
4,453 
4,415 
4,382 
4,342 
4,359 
4,360 
4,359 
4,229 
4,351 
4,322 
4,265 


3,762 
3,775 
3,753 
3,717 
3,702 
3,683 
3,720 
3,757 
3,583 
3,673 
3,640 
3,674 


Percent Change from Previous Year 


Week Ending 


Nov. 4 Oct. 28 


— I! 
— 68 
— 0.6 
+29 
+18 
—10.9 
— 0.0 


—13  —2,1 


— 


Oct. 21 


+ 0.1 
— 5.6 
— 0.5 
+ 3.4 
+ 2.6 
—I1.8 
— 0.5 


— 1.6 


New England 
Mid Atlantic 
Central Industrial 
West Central 
Southern States 
Rocky Mountain 
Pacific Coast 


Total United States.. 


Billions of Kw.-Hr. 
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Receding Canadian Output 
Still Higher than in 1943 


Receding Canadian power output still 
shows a cumulative total for the first 
nine months of the year that is higher 
than that for the corresponding period 
of 1943, For the first nine months of 
the year, output was 30,188,000,000 


kw.-hr. in 1944 against 29,899,000,000 
kw.-hr. in 1943, 

Central station reports at the end of 
September show an output of 3,235,- 
000,000 kw.-hr. for the month against 
3,275,000,000 kw.-hr. in August and 
3,377,000,000 kw.-hr. in September, 
1943. Peak output was attained in May, 
1944, with 3,585,000,000 kw.-hr. 
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Province of Quebec provides more 
than half the Dominion total of power. 
Production for the nine months was 17,- 
520,000,000 kw.-hr. The Quebec total 
was ahead of that shown last year when 
production was 17,362,000,000 kw.-hr. 
Ontario production in the nine months 
was 7,813,000,000 kw.-hr. against 7,680,- 
000,000 kw.-hr. last year. 
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Central Valley Project 
7 Years Old, 99% Complete 


On the seventh anniversary, October 
19, of California’s vast Central Valley 
Project, its keystone feature, Shasta 
dam, was reported 99 percent complete 
and credited with 200,000,000 kw.-hr. of 
electric energy produced, by Charles E. 
Carey, regional director of the U. S. 
Bureau of Reclamation. 

Since Shasta’s power plant was placed 
in operation last July, electricity gen- 
erated has represented a saving of over 
330,000 barrels of oil, it was reported. 
At the same time, Shasta dam reservoir 
has been only one-fourth filled. 

With $155,540,000 of the $316,500,000 
authorized for the multiple-purpose 
project expended, the CVP was termed 
one-half complete by Mr. Carey. Of the 
power projects, the 100-mile Shasta- 
Oroville transmission line is in opera- 
tion and the Keswick dam power plant, 
rated to developed 75,000 kw., is par- 
tially built. 

Much of the work has been halted by 
War Production Board orders because 
of shortages of materials and man- 
power, Mr. Carey said. 


La Grande Units Will Go 
on Line on December 31 


New, but termed “official”, date when 
the La Grande unit of $23,000,000 sec- 
ond Nisqually project in Washington 
will go on the line with 64,000-kw. of 
electrical power is December 31, it was 
announced recently by Tacoma Utili- 
ties Commissioner C. A. Erdahl. 

Meanwhile, the old La Grande plant 
was shut down late in October to allow 
the sealing of the project’s large Alder 
Dam, located about 14 miles upstream 
from La Grande Dam. It was expected 
water storage would begin in Alder 
Dam early in November, Commissioner 
Erdahl reported, anticipating the gen- 
eration of power late next spring. 

Lining of a 6,500 ft. tunnel from La 
Grade Dam to La Grande power house, 
which contains the new 40,000-kw. unit 
and the original 24,000-kw. unit is 
underway, according to Commissioner 


Erdahl. 


12,400 Ranges Authorized 


WPB has authorized the production 
of an additional 12,400 domestic elec- 
tric ranges during the present quarter, 
assigning the extra production to three 
manufacturers already in the program 
and to two new producers. 

Assigned quotas under the expanded 
program were A. B. Stoves, Inc., Bat- 


114 


tle Creek, Mich., 3,500; Frigidaire Di- 
vision, General Motors Corp., Dayton, 
O., 6,000; Newark Stove Co., Newark, 
O., 1,000; Roberts and Mander Stove 
Co., Hatboro, Pa., 900; and Rutenber 
Electric Co., Marion, Ind., 1,000. The 
latter two companies ceased production 
two years ago. 


P.E.P. Co. Study Ordered 
by District Commission 
The District of Columbia Public Utili- 


ties Commission has ordered an _in- 
vestigation into rates, charges and 
regulations of service of the Potomac 
Electric Power Co., as a prelude to 
the annual rate hearings under the 
sliding scale agreement. The investi- 
gation will be held this year and com- 
pleted before the rate hearings which 
normally are held early each year. 


Making Aerial Survey 


An aerial survey of the Yellowknife 
mining districts in Alberta, Canada, is 
being made by the Calgary Power Co. 
to determine power possibilities there. 
An engineering survey party is to be 
sent into the region when the aerial 
survey has been completed. If a power 
plant is built, it will be at least a 
25,000-hp: plant on the Lockhart River, 
about 175 miles east of the northern 
mining town of Yellowknife. 


Toledo Rejects Utility Tax 


Toledo, O., City Council has tabled 
a proposed ordinance levying a 5 per- 
cent consumers tax on all public 
utilities bills, estimated to bring $750,- 
000 annually in municipal revenue. 





UTILITY REPORTS 


Nef Income 


1944 1943 
*Alabama Power ........... $4,073,837 $5,139,850 
tAmerican Power & Light and 
ORE el aay 14,016,966 17,203,510 


*American Water Works & 


Electric and subs ........ 3,877,516 3,667,570 
*Califernia Electric Power 
MR NE 5 dv nk:-Kildie sa oe 0% 1,321,429 1,106,032 
*Commonwealth Edison (Chi- 
cago) and subs......... 22,714,062 21,972,364 
*Consolidated Edison of N.Y. 
GE ME avs c Siveseacess 32,022,668 32,877,256 
*Consolidated Gas Electric 
Lt. & Pwr. (Balto.) and 
SE» L303 AIS. cd sek ikea Fee 6,696,655 6,063,377 
Electric Power & Light and 
NT ae ee ere 5,438,904 8,849,669 
*Georgia Power ............. 5, 041,466 6,394,067 
*Indianapolis Power & Light 2,151, 70! 2,125,404 
*Pacific Lighting ............ 6,549,832 6,043,088 
*Philadelphia tlectric and 
ee ee ee 16,174,056 16,486,579 
tsavenneh Electric & Power. 252,555 258,027 
*Southern California Edison. 9,845,777 9,912,488 
*Wisconsin Power & Light... 1,417,755 1,661,871 





* Twelve months ended September 30. 
t Twelve months ended August 31. 
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Tacoma Unwillingly Gets 
Nisqually Project License 


Tacoma has accepted a federal jj. 
censing measure covering the new ge, 
ond Nisqually Power Project but yij 
make all payments of licensing fees yp. 
der protest in the hope that Congres 
will modify the act later and exempt 
the city from it. 

City council passed the measure he 
cause of a legal opinion that it had po 
other recourse. Members _ expresged 
concern over a provision of the federal 
law which gives the government the 
right to take over the whole plant after 
50 years. 

The project was brought under the 
licensing act because about 10 acres 
belonging to the government will be 
flooded by the waters to be stored be. 
hind the Alder Dam. License fees yil] 
run from $14,000 to $18,000 a year, he. 
ing based on both the output and the 
capacity of the plant. 


Public Power Advocates 
in Wyoming Go to Cour 


In an effort to create a public power 
district in Sheridan County, Wyo., power 
district organizers have carried to the 
state supreme court a suit contending 
that they should be allowed to com 
plete organization and go into oper 
tion. 

Appeal to the higher court was made 
after Sheridan County district court had 
sustained objections brought against 
formation of the public power distritt 
by the Chicago, Burlington & Quincy 
Railroad and the Sheridan (Wyoming) 
Coal Co. 


Tornado Loss $30,000 


Damage to utility poles, wiring and 
transmissions, caused by the tornado 
of June 23, cost the Duquesne Light 
Co. $30,000. Some 134,000 feet of wit 
and 56 shattered poles were replace 
F. E. Hartman, superintendent of ti 
eastern division of the company 
Damage also included ten distribution 
transformers, 22 street light mast ails 
and 400 service drops. 


TVA Leases Park Land 


Tennessee Valley Authority I 
agreed to lease to the state of Ken 
for park purposes 1,100 acres of 
in Marshall and Colloway Countit 
along Kentucky Lake for 19 years 
a 19-year renewal option. 
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Bench Mounts Meters Reachably 


By C. W. PINKEL 


Meter Department, Illinois Iowa Power Co., Belleville, Illinois 


A repair bench used to hold either 
indoor or outdoor single-phase meters 
in convenient position while being 
given routine check and possible re- 
pair is shown in the accompanying 
illustrations. 

The socket is mounted with two 3- 
in, x 12-in. bolts fastened through 
hack of bench. Two pieces of 1-in. 
conduit are slipped over the bolts be- 
fore they are bolted to back of bench 
to act as spacers between back of 
socket and front of supporting board. 
A piece of 1-in. conduit is put through 
socket and supporting board to carry 
wires to terminals of socket. These 
wires connect a light mounted in back 
of bench, in series with the coil of the 


re 


METER REPAIR bench has 26-inch deep work top but sockets (with 10%2-inch clear 


socket meter being checked. This is 
done to check disk rotation after jewel 
(which has been cleaned and checked ) 
is replaced in meter. 

A 4-in. x 2-in. bolt is mounted at 
an angle in a 1-in. pipe plug and the 
plug screwed into top of meter socket. 
This bolt is used to hold indoor type 
meters while being repaired. 

This socket device holds the meter 
at the proper height and also far 
enough from the rear of bench to be 
in a comfortable position for the op- 
erator. It also allows space under 
meter socket for tools, etc. 

The double plug mounted horizont- 
ally in back board is used for any 
110-volt appliance such as soldering 












space below them) project outward to be in easy reach. The table is 5 feet long 
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and 3 ft. high with two drawers for tools and supplies 


iron, small drills, etc. The double plug 
mounted vertically is connected so that 
a neon bulb in plug socket is placed 
in upper position of receptacle and 
lamp cord with bare stiff copper ends 
is plugged in lower position of re- 
ceptacle. The lamp cord with bare 
ends is then used as test leads in 
series with neon bulb. This detects 
open potential coils in meter, etc. 


Insurance Against 
Flood Damage 


High water from the Roanoke 
River got into the Walnut Ave. steam 
plant of the Appalachian Electric 
Power Co. one time and did a lot of 
damage. That was when the plant was 
a much more important unit in the 
system than it is now. But even 
though it has been pushed a long way 
towards obsolescence by the acces- 
sion to the system of newer, larger 
and more efficient stations, the old 
plant is still turning out a respectable 
wad of kilowatt-hours every day to 
help carry the war load. And flood 
water could still do much-harm. 

To guard against the possibility, 










the circulating water pump was dis- 
connected from the condenser of one 
of the oldest units, a vertical turbo- 
generator, and piping installed so that 
if occasion ever requires this pump 
can be used to keep the plant bailed 
out. A bulkhead wall of concrete about 


two feet high was built around the 
motor driving the pump so that water 
can get that deep in the basement be- 
fore it stops the pump. And it is ex- 
pected, hoped is probably a better 
word, that the pump will keep the 
water from reaching such a level. 


Friction Coefficients in Cable Pulling 


By ARCHIE BENJAMIN 
Distribution Engineering Division, Electrical Department, Quebec Hydro-Electric Commission 


Fifty-five (55) points are plotted 
for coefficient of friction for 300 MCM 
oil-filled cable (Fig. a) and seventy- 
six (76) points are plotted for the 
650 MCM cable. (Fig. b). Readings 
taken in several locations where the 
radii of bends in the duct line were 
less than 100 feet are not included. 
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Although the coefficients of fric- 
tion for the 650 MCM cable are gen- 
erally lower than those for the 300 
MCM cable, change of cable or air 
temperature does not seem to affect 
these values appreciably in either 
case. 

To help reduce these coefficients of 
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Reel or Air Temperature During Installation of Cable (Deg.C.) 
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VALUES OF COEFFICIENTS of friction for oil-filled PILC cable in fibre ducts practically 


independent of temperature 


(a) Single conductor 650 MCM, outside diameter 2.45 to 2.49 inches (weight 8.78 to 
9.95 pounds per foot) in 4-inch duct (inside diameter) 
(b) Single-conductor 300 MCM, outside diameter 2.23 to 2.29 inches (weight 6.78 to 7.86 


pounds per foot) in 34-inch duct 
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friction all lengths of cable were pre. 
greased at the factory and fin 
given another application of greag 
as it entered the duct. . 

The coefficient of friction wag oh. 
tained from the following: 


z 

= (7 xX i) 

where p = coefficient of friction 

T = maximum tension jp 
cable during installa. 
tion (pounds) r 

W = weight per foot of cable 
(pounds) 

L = length of duct in feet be. 
tween manholes (face 
to face) 


Crane-Like Support Aids 
Spot Welding Operation 


An overhead support, similar in 
construction to a small crane, is pro- 
viding the answer to one of the main 
limitations on the use of spot welding 
—the size and weight of assemblies 
that can be handled—at The Glenn L. 
Martin Co., Baltimore, Maryland. 
Traveling on small rollers on an over. 
head track, the support can be moved 
almost effortlessly in any lateral 
direction. 


SPOT WELDING large parts held by crime 
like support to facilitate handling : 


The support is of extremely simple 
construction. It consists of a hot 
zontal beam supported from a trolley 
and pivoting on a pin which permié 
360 deg. rotation. The assembly to lt 
spot welded is held by quick-acting 
clamps on the ends of a cable which 
runs over a pulley at the center of tht 
beam and down through other pulleys 
attached to spring-held, downw 
extending arms at the ends of tht 
beam. The effect of this free-running 
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What 


COMPOUND VISCOSITY 


has to do with the 
service strength of 
G-E gas-filled cable 


a 





VISCOSITY of the impregnating compound in solid-type cable must 
be objectionably high, if migration is to be avoided. Migration 
of compound results in dry insulation at the top of a grade, and 
excessive pressure at the foot of steep grades or vertical risers. 


Compound 
drains from 
here, weak- 
ens insulation 


cosaleoe <a In gas-filled cable, the gas spaces and the uniformity of pressure 
pound ia throughout greatly reduce this migratory effect. Profile no longer 


place sets the lower limit for compound viscosity. Vertical risers of 


any height compatible with the tensile strength of the cable 
or supports are feasible. 


GAS-FILLED CABLE 



















LOAD-CYCLE ENDURANCE TESTS, conducted on sample cables 
covering a wide range of viscosities, have given us significant facts 
on their ultimate dielectric strength. At the start, the heavy 4 
compounds (Saybolt 1000 at 100 deg C) show high ionization 
VOLEAESS but no increase in stability occurs (A). Thin com- 


pounds, on the other hand, start very poorly, even though they 
ee oh show a continual rise in stability due to automatic grading and 


& 

i 

4 : 
ee **X-wax’’ formation within the voids (B). 1 

1 


277 DAYS AT 85 V M——> 





"ABOVE:LOAD CYCLE ENDURANCE TEST REFLECTING : 
. INSTABILITY OF HIGH-VISCOSITY COMPOUNDCA) 

“AND INITIAL WEAKNESS OF LOW-VISCOSITY © ( 

COMPOUND (CB) aise al es a 

:GOOD STABILITY, PLUS A CONTINUED , » A 

BELOW oMIZATION VOLTAGE o@TaiNeD with staNo~ [| THE STANDARD IMPREGNATING COMPOUND used in G-E mass- 

Ri PR T IND MODERA : i 

Low-viscosity, impregnated gas-filled cable (Saybolt 100 at 100 deg C) does not 

85 V M———»wi 00 V Man 420 V M drain objectionably and shows good stability right from the \ 

start. Yet it has sufficient mobility to permit automatic grading 4 

and self-healing action. In the tests (see chart) ionization was ‘ 

- extinguished at each upward voltage step until 120 volts oe ‘ 

mil was applied. Only after 16 days at this extreme level did 


failure occur. 


Taken together with the self-supervising feature, which warns 
of sheath damage, this self-protecting ability of mass-impreg- 
nated gas-filled cable helps explain why G.E. regards it as 
tomorrow’s universal cable-type, within its recommended i 
voltage ranges. General Electric Company, Schenectady 5, N. Y. 








RATINGS: LOW-PRESSURE TYPE, 10 TO 40 KV; MEDIUM-PRESSURE TYPE, 40 TO 69 KV 
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Buy all the BONDS you can 
——-and keep all you buy 


THE NEW, QUICK WAY TO BUY 
GE Power Teansforme AY LESS CC 


Q. What are “RM listed” transform- 
ers? 

A. They are General Electric’s repeti- 
tive-manufacture* power transformers, 
made according to standard designs, 
using many parts which we can make 
in large quantities and carry in stock. 
Q. What are the chief advantages of 
repetitive-manufacture transformers, as 
compared with special custom-built 
units? 

A. Quicker delivery (33% less time), 
lower prices, simplified purchasing, and 
a better product. Outline drawings are 
available immediately, and work on 
foundations and station structure can 


be started at once. 
Why do RM-listed transformers 


make such short shipping schedules 
possible? 

A. Because detailed engineering and 
drafting on individual designs are un- 
necessary, and because manufacturing 
time is reduced by the use of many stock 


s. 
é* If RM-listed transformers cost less, 
is there any sacrifice in quality? 
A. No, here’s why. Repetitive-manu- 
facture transformers embody the same 
refinements of design, high-quality ma- 
terials, and precise workmanship which 
have made G-E power transformers out- 
standing. The lower price is made pos- 
sible through the reduced engineering 
and drafting requirements, and by the 








economies obtained through quantity, 
production of parts. 

Q. How does a repetitive-manufacture 
transformer simplify purchasing? 

A. Each RM.-listed transformer is ap 
established product with known charac. 
teristics that meet industry standards, 
No detailed specifications are réquired— 
you simply specify rating and optional 
accessories desired. 

Q. Why are RM-listed transformers 
‘“better?”’ 

A. Designs, manufacturing methods, 
and materials can be studied and im. 
proved more rapidly on a standardized 
line. Repetition leads to perfection. 
Q. Are designs “frozen” to permit 
repetitive manufacture? dag 
A. No, not in the strict sense of them 
word—all new developments and design: 
improvements will be incorporated. 9% 
Q. Do RM-listed transformers offer 
any other advantages? 
A.. Yes. Standardization means a re. 
duction in the number of spare units 
that you need to carry. 

Q. What terminal arrangements are 
available? 

A. Cover bushings, or junction boxes 
and switches with potheads, can be 
supplied. Many other optional features 
can be added, as shown in our bulletin, 
No. GEA-4283. A complete line of repet- 
itive-manufacture unit substations is 
also available. 




































% Repetitive manufacture is quantity production of standard designs, an idea which General 
Electric has for several years been applying in the field of heavy apparatus—such as power 


transformers, switchgear, and unit substations. It is a logical and orderly method of reducing 
costs and prices, at the same time improving the product. With your co-operation, we believe 
that this progrom can now be carried to the ultimate, and thus effect maximum benefits for you. 
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SPECIFY RM LISTINGS 


bi MUO Mle Es 


SINGLE PHASE 
60 CYCLES 


re 4800/8320 Y 480, 600, 
eee a 4160Y 


ae 


2400/4160Y, 
2500/4330Y, 
5000/8660Y , 
7200/12470Y 


2400/4160Y, 
2500/4330Y, 
5000/8660 Y 
12000, 
7200/12470Y, 
12470, 

13800, 

14400 


7200/12470Y 
12000 A 
12470 4 
13200 A 
14400 A 


THREE PHASE 
Te cats 


2400 A rae 208Y/120 


4160 A or Y 500, 
4800 A or Y ano 1977 


240, 208Y /120 


7200 a or Y? | 480, 600, 
12000 a or Y | 480Y/277 


12470 A or Y 
13200 A or Y 
14400 A or Y 


2400, 2500, 
4160Y, 4330Y, 
5000, 7200, 
8660 Y 


2400, 2500, 
4160Y, 4330Y, 
5000, 7200, 
8660Y 


12000Y, 12470Y, 
13800Y. 14400Y 


2400, 2500, 
4160Y, 4330Y, 
5000, 7200, 
8660 Y 


22000 A or Y 
27600 A or Y 
33000 A or Y 


44000 A or Y 
66000 a or Y 


SSUb Brel (ts Mele ls el pana Kva Ratings 


raed 833 / 1000/ 1250/ | 1667/ | 2000 2500/ | 3333/ 


9400/4160Y | 480, 600 


Sb lea Me Chile bs 


Tt Mees ee lee eo OL ear 


Pssne | won ne! Doss sie ||] Se a Fe 
938 1250 1875 3125 3916 5000 oat ‘sons 10,000 13, oak 
2 ot 


12000Y, 12470Y, 
13800Y, 14400Y 


TY-Y connections are outside the scope of RM listings. 


tHas low-voltage ratings of 240, 120/208Y, 480, 600, 277/480Y, 2400, and 4800.) 


| The standard kva and voltage 


tatings of General Electric RM- 


_ listed power transformers are 


shown in the tables above. There 
are 2684 standard ratings, so 
Selected as to make them adapt- 


| able to most normal and many 


Special applications. Oil-filled and 
*Pyranol designs are available. All 


. fatings, tolerances, and test guar- 
| antees are 
. ASA standards. 

_ HIGH- VOLTAGE TAPS—Four 


REPETITIVE MANUFACTURE . 
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in accordance with 


21% per cent rated kva taps pro- 
vide a tap range of 5 per cent 


above and 5 per cent below rated’ 


high voltage. 
SPECIALS—Naturally, every 
possible transformer rating can- 
not be included in our repetitive- 
manufacture line. Ratings not 
covered can, of course, still be 
obtained. Your co-operation in 
specifying more and more stand- 
ard units will bring increased 
benefits to you. 
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For complete information ask for GEA- 
4283. General Electric, Schenectady 5, N. Y. 


Semen 5000 
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6667 
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A New Field for Co-operation 
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cable is to balance the weight pulls at 
the two ends of the cable against each 
other. This with the effect of the two 
springs makes handling of the work 
piece very easy. 

Not only has this new arrangement 
reduced spot welding time, but more 
important, it has permitted the re- 
design from riveting of parts, such as 
bomb bay and wheel well doors to 
take advantage of the more highly 
productive spot weld equipment. The 
large assemblies were formerly con- 
sidered impractical for spot welding 
due to their size and weight. 


Filament Transformer 
for Variable Voltage 


As a source of different voltages, 
limited in range but useful in many 
testing operations, an ordinary fila- 
ment transformer taken from a junked 
radio set is found to be a handy thing 
in the meter laboratory of the East 
Tennessee Light and Power Co. Most 


1075 
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DIAGRAM for connecting 110/5 fila- 
ment transformer for 5 volts buck or 
boost in 212 volt steps 


such transformers have center-tapped 
secondaries rated at 5, 6.3 or 7.5 volts. 
The one used here is 110/5 volts. By 
connecting the secondary buck or 
boost and utilizing the center tap, a 
simple matter of hooking up with a 
single-shaft six-point two-pole radial 
switch such as is used for band chang- 
ing in a radio set in the manner of the 
accompanying diagram, a range of 
plus or minus 5 volts can be obtained. 


Transformer Helps 
out Regulator 


For a feeder in the distribution sys- 
tem of the Knoxville (Tenn.) Elec- 
tric Power Board, there was needed a 
voltage regulator. A regulator was 
available—75-amp., 2,300-volts, = 
ten percent. But the load on the feeder 


120 


percent. 





TRANSFORMER supplies center tap for 
regulator. A. 75-amp., 2,300-volt regu- 
lator + 10 percent. B. 15-kva., 2,300/ 
115-230-volt distribution transformer 


was considerably more than 75 am- 
peres. That was all right; connect the 
regulator on center tap and operate at 
+ five percent. And then it was re- 
membered that this particular regula- 
tor had no center tap. 


The problem was solved as a 
in the accompanying diagram. Ip 
parallel with the regulator secon 
there was connected the secondary 
a 15-kva., 2,300/115-230-v. 
tion transformer and the load lead 
was taken from its center tap. 
the primary of the transformer op 
and the secondary alive at line volt. 
age, the transformer had to be in. 
stalled with adequate insulation from 
ground just like a booster. 

Undoubtedly there is a certain 
amount of current circulating in the 
regulator and transformer secondar. 
ies and thus the loss is greater than 
in an orthodox regulator connection, 
But the units do not heat excessively 
and the set-up does work. 









How to Make Meter Insulation Tests 


On the New England Power System 
insulation tests of meters have been 
established on a standard basis to 
facilitate uniform procedure in test- 
ing both socket type and bottom-con- 
nected meters. All meters received 
from service, repaired or delivered by 
manufacturers are scheduled to be 
subjected to a high-voltage test after 
calibration tests. The recommended 
test voltage is 1,500 plus or minus 10 
Operators are required to 
wear standard rubber insulating 
gloves while making tests. 

The recommended test equipment, 
illustrated herewith, is mounted on a 
table top and permanently grounded. 
A wooden cabinet houses a potential 
transformer, push button control, 
pilot lamp, bushing and connections 
to a test terminal, test clip and other 


fittings. The meter test rack, built of 
angle-irons, is carried on wooden 
blocks, and consists of two bars as 
shown. Bottom-connected meters for 

test are placed on the angle frame 

constituting the ground plate. Type 

S meters for test are placed face down- 

wards between the two bars in such 

manner that the meter is supported 

by contact between the angle bars and 

the metallic ring which holds the glass 

cover in place. 

The contact strip of the frame is 
first- connected to terminal (8 of the 
test set). The test transformer is 
energized by closing the push button 
switch, which is of the momentary 
contact type. Contact is made with 
the high-potential probe to each cur- 
rent and potential terminal of each 
meter. Each contact is maintained 
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EQUIPMENT for insulation tests of both socket-type and bottom-connected meters; 
(a) high-voltage test set; (b) detail of high-voltage test terminal; (c) wiring diagram ~ 
of the testing equipment; (d) test table with permanent ground connection Me 


ELECTRICAL WORLD @ November Ill, 











1944: 















Bs 


ADDING 


to reinforce 


capacity in 


power house. 
pay load—kilowatts—UP 
e at the point 
t system overloading- They often postpone the 
installation of much critical equipment such as 
transformers, 


raise voltag 


Capacitors are easy tO get, 
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A solution for TODAY 
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your present equipment ata 


.. a reconversion aid TOMORROW 


utmost out of 
time when other apparatus 


power systems is scarce OF hard to get- They make 
the supplying of kilov izi 
and economical. Installed 


g reactive) both effective 
the load, they release 
all of your supply facilities right back to the 
rators to deliver more 
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Large ba 
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of capacitors installed to meet current de- 
reactive kva can plit 


up into smaller groups and used on ° 


system that in the future may 


Best of all, their 
$10 pet kva. 
on Pyranol* capacitors for distribution systems, 


newly 


revised Catalog G 


need reinforcement. 


total installed cost is low— well under 
For complete product and application data 
ask for our 


EA-3333A. General Electric Co., 


Schenectady 5, N. Y- 
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for about 5 sec. Auxiliary terminals 
such as those for demand meters are 
not subject to these tests. Where 
meters are of large capacity, requir- 
ing special current lugs, they are 
tested with the lugs in normal service 
positions. 

Care is taken to differentiate be- 
tween insulation failures and surface 
leakage due to dampness of meter 
parts. Where meters show surface 
leakage only the practice is to set 
them aside in storage racks for sev- 
eral days to permit a thorough drying 
out, to be followed by re-testing. New 
meters failing on insulation tests are 
scheduled to be returned to the manu- 
facturer for replacement, and old 
meters thus failing are repaired when- 
ever practicable. 


Conductor Thermometer For 132 Kv. Lines* 





Material List 
Item Description 
1 Potential transformer—2200/110 volts 
2 Bushing (Removed from Pot. Trans.) 
8 Flexible No. 8 superservice single con- 
ductor cord 
4 Porcelain receptacle 
5 Test terminal 
6 Mazda lamp 
7 Wood cabinet 
8 Test clip and pergla toe 
9 Terminal, O. D. Micarta tube, see 


detail, mated, és: Laminated Sheet 
Products Co., uses spring SCPJRP 
of Hardware Products Co. 

10 Porcelain bushing 

11 2-conductor No. 16 SJ cord 

12 Bryant No. 478 pushbutton 

13 Attachment plug, polarized 


Name Plate Data 


Lamp Size, H. V. Output, 
watts volts 
100 2140 
60 2000 
50 1900 
40 1640 
25 1420 
15 1020 
10 640 


By H. A. CORNELIUS 


* . Senior Engineer, Public Service Co. of Northern Illinois, Chicago, III. 


To permit observation of conductor 
temperature while ice-melting opera- 
tions are in progress on 132-kv. trans- 
mission lines of the Public Service 
Co. of Northern Illinois, a special 
thermometer of the type illustrated is 
clamped to the conductor a few feet 
out from the suspension clamp. 

A thermometer dial with an 8-in- 
diameter face is provided and 
mounted face down so that it may he 
read from the ground, 75 ft. below, 


* Footnote: See also article ‘‘Ice Melting Prac- 
tice on 132 Ky. Transmission Lines’’ ELECTRICAL 
Worip, October 14, 1944, page 98. 


by the use of binoculars. A _par- 
ticularly wide scale, ranging from 
zero to 40 deg. F. was selected to make 
reading easier. 

Care was exercised in the selection 
and mounting of the thermometer 
bulb to avoid destructive expansion 
under the influence of summer tem- 
peratures. The bulb is fastened to the 
copper transmission cable with a 
wrapping of copper braid which ex- 
tends under clamps at the ends. A 
metal weather shield, for bulb protec- 


tion, also covers the cable to which 
the bulb is attached. 


Wrap 5u/b and cable with copper braid and fasten ends under clamps 








4 
Sheet insu/ation 
under clamps 


“\Weather shield 
/ for bulb protection 


8" thermometer dial fe 
(Face foward ground ie 


Section A-A 


“nrsulation 





CONDUCTOR thermometer provides temperature indication during ice melting opera- 
tions on 132-kv, lines. Dial faces down for easy reading from the ground with 
binoculars. Method of fastening bulb shown in section A-A 
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Predetermination of Sh 
Vibration Failur 
A novel arrangement of read 
accessible and common apparatus fg 
the predetermination of sheath f 
ures due to vibration has recepih 
been devised by the engineers of the 
General Cable Corporation. a 
Samples of hollow lead sheaths 
proximately 50 inches long are ¥ 









































APPARATUS and its set up for deter 
mination of failure due to vibration 
























brated by a solenoid attached by 
means of a yoke to two points on the 
sheath. It is possible with this yoke 
to make the connection to the sheath 
through rubber cushions placed sym 
metrically on each side of the middle 
of the sample away from the points 
of greatest stress. 


Determine Existing Vibration 


In performing the tests it is fist 
necessary to determine -by a standard 
vibration meter the type of vibration 
which exists on the structure where 
the cable is to be installed, and then 
to determine by laboratory test how 
many cycles of that type encounte 
can be withstood by the cable before 
failure. 

One of the results of these tes 
performed is shown graphical 
where peak vibration stress is plo 
against number of cycles of file. I 
will be noted that a small reductioo 
in stress will greatly increase the 
cyclic life span. ~ 

Two important results already # 
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What to Look for 
Selecting Varnished Cloth 









STARCH VS. VARNISH 












yy The first thing to look for when selecting a varnished cloth is the degree 
. of sizing. The more starch used in the sizing process, the less varnish there 
th will be in the finished product — and it’s the varnish that insulates, not the 
n starch. G-E varnished cloth contains minimum sizing and maximum var- 
' nish impregnation, Heavy sizing produces a “slick” appearing cloth — one 


that looks “nice”. Minimum sizing helps produce a cloth with high dielec- 
tric strength, power factor, resistance to moisture, excellent heat aging and 
long shelf life. 


= 
- 


BUY WAR BONDS 
AND KEEP THEM 


@ Hear the General Electric 


DEGREE OF VARNISH HARDNESS 
Next consider the varnish — ‘particularly its degree of hardness. The 


radio programs: “The G-E All ideal varnish must be soft*enough to retain maximum flexibility and to 
Girl Orchestra” Sunday 10 ‘ . . . ° 

p.m. EWT, NBC. “The World delay stiffening; yet hard enough to withstand abrasion where it may be 
Today” news every weekday encountered. 


cl lt i ee 


6:45 p.m. EWT, CBS. bi 
For additional details consult your local G-E Distributor or write: Sec- 


tion RIM-1141-9, Resin and Insulation Materials Division, General Elec- 
tric Company, Schenectady 5, N.Y. 


GENERAL @ ELECTRIC 
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* pageeericsie the cartoon at the left? Grandpa was 
fixin’ to catch a bulbsnatcher in this 1941 G-E 
Lamp ad. it was one of a series of prewar G-E bulb. 
snatching ads that focused nation-wide attention on 
empty sockets . . . ads that made the word ae 
ing” a part of the American language. 


We've been tolerant of bulbsnatching as a wartime. 
conservation measure. But now we're fixin' to catch 
bulbsnatchers again . . . reminding everyone to fill 
empty sockets, replace burnouts and get right-size bulbs 
Surveys show that 17 per cent of sockets are empty 
and an even greater percentage of the —— in use. 
are wrong-size. , 


George Price created sevéral of the best-known G-E is resuming the bulbsnatching theme with the od - 
G-E bulbsnatching cartoons. The cartoon in the shown on the opposite page. Look for it in the December _ 
new G-E ad on the opposite page is another Price. 9 Saturday Evening Post . . ..and plan your postwar 

empty socket campaigns nowt 


Hamoes cartoonists, like William Steig, illustrated “Why let bulbsnatching break up a happy mar- 
the evils of robbing one socket to fill another, in riage?”’ was the theme of this Robert O. Reid cartoon. 
prewar G-E Lamp ads. 


Despite his self-satisfied expression, you can bet Rea Irvin showed the bulbsnatcher caught in the 
he won’t get away with it. This was by Gluyas act. All these ads won consistently high readership. 
Williams. 


Hear the General Electric radio programs: “The G-E All-Girl Orchestra’, Sunday 10 p. m. EWT, NBC; “The World Today” news, every weekday 6:45 p. m. EWT, CBS. 
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Henry Bulbsnateher’s 
Last Prow! 


Poor Henry! Caught in the act of snatching the fast 
150-wate bulb in the house to replace burned out 


MM MMM) y 


lamp in his workshop, Just when the family is 


cece cg 


But today G.F, Mazda lamp dealers look for this 


long as you couldn't of most sizes and there's no reason ¢ 


Pd. OF course the needs sockets and rong size bulbs, One on 
s had teddies tricity ba of ae Vital war wea few G é lamp ad 
° 
“a the December 9 |... 
GET RIGHT SIZE G- 


ae e 
N hitiip of vente one os Axe G Saturday é VOMNE | mm 
show 4 number of wrong > bulbs : 4 Fa “70M 4 
natural result of bulbsn ge ° ‘ > 5 FF ee BRIG $ 
“the of your “yes and the appears, mm ae 4 ral STAY jm © 
your home, get a ight sine Gr TE EE tee nt Aim 
Marda famp. today, Below are Suggestions KITCHEN. For that overhead light in Const 
for right cies. together - with today’s the Kitchen you need at least The KEEP guy, 
The price is only 20- 
x * 


_ aia . b rs, 50-watts, : 
low price . Thes Prices subject to faxe 150-watt KEEP THe WAR BONDs You suy 


y 3 al 
ladies: DRESSING ROOM. New 60-wate CHLD'S Stupy Lamp. Young eyes are 
G-E bulbs in those twin lamps wilt '90 precious to risk. Bes 


100-watt bulbs for small read. brighten up that dressing 4 150wate G-E bulb for your 
ing lamps, Only, ‘sto 15< table. This ey, 10 child's study lamp, Price only 20< é 


living R00m. 100-200-300 watt 
bulb for your3.tight lamp 55¢ 


@ ELECTRIC 


the GB An Girl Orche ra", Sumday 14 am. EWT, NBC; 


KEEP 
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KEEP BUY 
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"Peak Elastic Stress, Lbs/Sq.In. 


Million Cycles 


CHARACTERISTIC curve using above 
apparatus. Maximum stress 350 1b per 
square inch caused failure only after 
226,000,000 cycles, indicating prac- 
tically indefinite life 


certained by this means are (1) that 
copperbearing lead was found to 
have a fatigue strength 85 percent 
more than common lead and (2) that 
the accelerating effect of oxygen on 
the fatigue strength of the lead sheath 
was effectively demonstrated by tests 
made by this method on sheaths from 
which oxygen was excluded. | 


Mine Drain Pipe 
Thawed Electrically 


By M. M. DEVORRIS 
Transmission and Distribution Department 
Pennsylvania Edison Co., Altoona, Pa. 


In order to keep the walls of a 280- 
foot air intake shaft of a coal mine 
dry, a 3-inch steel drainage pipe was 
installed. To be able to thaw any ice 


2300 volts 


Inlets from 
arainage / aac 
tr oughs< ibe “Weter resistant 
7 insulation wrapper 
(Several layers 
of building 
paper) 


dy Air shaft 


h/2% 


A 75-KVA. 6,900-115/230-volt trans- 
former and 500,000 cir. mil cable give 
450 amp. (with 2,300-volt excitation) to 
thaw ice that may form in the 3-inch 
steel drain pipe in a 280-foot air intake 
shaft of a coal mine 


that might form, the customer was 
advised to arrange for passing enough 
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current along the pipe to raise the 
temperature some 45 deg. C. (81F.) 

From the data given in the S. C. 
Killian article in the April 18, 1942 
ELECTRICAL Wor.tp (“Evaluate Steel 
Pipe as A. C. Conductor”’) it was con- 
cluded that it would require approxi- 
mately 450 amp. With extreme de- 
posits of ice it might be desirable to 
run the current up to 800 amp. Tests 
on a 2-foot section of the pipe indi- 
cated about one-half volt drop with 
1,200 amp. flowing. 

On the basis of these data it was 
evident that 40 volts would be re- 
quired to cover the drop in the pipe 
and in the parallel length of 500,000 
cir. mil cable as the return conductor 
and approximately 80 volts for the 
800-amp. operation. 


Transformer in Circuit 


This required supply will be ob- 
tained by installing a 75-kva., 6,900- 
115/230-volt transformer and operat- 
ing it at 2,300 volts, placed as close as 
possible to the upper end of the drain 


pipe. The 450 amp are well within’ 


the current rating of the transformer 
but the 800 amp. constitute approxi- 
mately 140 percent in excess of rat- 
ing. This latter operation can be 
safely performed in 15-minute cycles 
of thawing because of the low am- 
bient when the thawing is likely to 
be necessary. This higher value of 
current is attainable when the second- 
ary of the transformer is reconnected 
for 230 volts, giving about the 80 
volts required. 

Covering on the cable used was or- 


dinary weatherproof. The cab 
were attached to suitable clamps 
the upper and lower ends of the 
and the run down the shaft wag 
ported at frequent intervals 
the vertical wall nearest the dr 
pipe. 


° 
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How to Clean Oil Drums fp 


By M. A. BROWN 
Southern California Edison Co., 


Alhambra, Calif. 

Cleaning of transformer oil drum 
is now a simple matter in the shops of 
the Southern California Edison (, # 
with the contrivance illustrated, The 
oil drum is loaded with a few pounds 
of square nuts, placed in the holder 
shown and then rotated with a pipe 
threading machine. 

Rollers permit the drum cradle tp 
rotate in the circular frame and as the 
whole thing is turned slowly by the 
pipe threader in one direction the 
drum gradually rotates in the other 
direction of its own accord. The result 
is a crazy flip-flopping of the drum 
which churns the nuts around to all 
parts of the inside and does a most 
thorough cleaning job in only a few 
minutes. 

With methods displaced it was al 
most impossible to clean the drums as 
thoroughly for re-filling as the re 
quirements of transformer oil demand, 
The pipe threader is easily detached 
so that this piece of equipment is re 
quired only when a batch of drums are 
to be cleaned. 


OIL DRUMS are quickly and thoroughly cleaned by this device which churns 
bunch of square nuts around on the inside while turned by a pipe threading machi 
This can be easily disconnected at any time ‘ 
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| REPLACEMENT PLAN 
Will Help You Solve That Problem 

ms ‘i 
sal Most Satisfactorily 
os : 
The 
nds 
der 
ipe 
to 
the Ne analysis of data, secured by personal contact with utility executives shows that many 
the additional trucks will be needed for the construction and maintenance of the lines 
: required to service the thousands of new homes planned for the immediate postwar period. 
ult Anticipated requirements are far in excess of any peacetime demands and utility body manufacturing 
um mcapacity will be taxed to the limit to produce “enough on time”. 
all THE AMERICAN COACH REPLACEMENT PLAN is set up to speed the production and delivery to Utilities 
ost Mofthe needed line trucks, meter and telephone installers trucks and all types of service equipment at the 
ew Mearliest possible date after “V-Day”. 

The basic idea of the plan is to set up your utility body needs in a master 
al production program that will be set in motion on the day that government 
4% @ restrictions on manufacturing are terminated. 
; The bodies of those participating in the plan will then be produced 
ad and held in our factory, ready for mounting on the truck chassis the 
= moment they arrive. 
re Participation in this plan does not place you under any obligation, 


for should your own plans change, all or part of the bodies built for you 
will be assigned to the next purchaser on the preferential delivery list. 


For a long period of years “AMERICAN” has enjoyed an out- 
standing reputation among the Public Utilities for the manufacture 
of Utility Bodies and Equipment of soundest design and engineer- 
ing. For the past war years “AMERICAN” has been working at 
top speed making various types of equipment for the armed forces 
of the government. In this work our engineers and designers 
have gained an added knowledge and experience that will 
enable “AMERICAN” to produce even more highly efficient 
Utility Bodies and equipment than before. 


It will certainly pay you to get the full details of this plan 
that will assure you'early delivery of the Utility bodies, winches, 
Power take-offs and other equipment that will be needed so 
badly to replace and augment your present hard pressed and 7 
hard worked equipment. Write today. 












Turn the page for a reminder of some of 


‘“‘America’s’’ most popular bodies ——————_——_p> 
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PUBLIC UTILITIES EQUIPMENT FOR MOTOR VEHICLES 
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Atter the War—As Before — 
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Model 4804— General Utility 
Compartments Length 72” only 


& 


Model DPL and DT—Line Construction Body 
Lengths 102”, 116’’, 132’", 144””, 156” and 168”” 


American Coach Earth Borer 
Body and Earth Borer 


3 


Model DPL and DT—Line Construction 
Body, Lengths 102’, 116”, 132”, 144”’, 156” and 168”” 


? 


Model Special—Typical of Bodies Built to 
special specifications 


Model 3980 
Seven-man cab 
Length 6914” 


Model 3714—Line Construction Body with Crew 
Compartment—Length (Body Only) 138” 


! Be Sure to send Today for copy of “AMERICAN” Replacement Plan Proposdl! 
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THE AMERICAN LINE INCLUDES 


¢ Line Construction Bodies : Meter Bodies a Maintenance Bodies : Street Light Pat: 
, General Service Bodies 5 coo Oa atte : Cable Splicing Trailers 5 Power Take-offs and Pol 
Aerial Ladders 5 Reels and Associated Equipment . eka es 
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Model 50-B—Cable Splicers Cart 
Length 3414” (body only) 


Model 4460-L—Light Line Service Body 
Lengths 75”, 90” and 104” 


Model 4460—General Service and Meter Body 
Lengths 75”, 90’ and 104” 


Model Special—Crew Compartment Cab Conversion 


Length varies with make of cab furnished 


BOE TT for Line Construction 


J . 


Model LIU-60— Telephone Installation Body 
Length 60” only 


Model 4078—Tree 
-Trimmer Body with 
Crew Compartment ; 
Length 148”” 

(Body only) 


Model 4644—Revolving Aerial 
Ladders. Lengths 23’ 6”’, &Z 
26’ 6”’ and 30’ 6”’ 

(Platform height 

from ground) 


Her “V-Day” you'll want Extra Equipment quickly —Get set with 
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the “AMERICAN” Replacement Plan 
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WUCUCWH coacn & BODY CO. 


PUBLIC UTILITIES EQUIPMENT FOR MOTOR VEHICLES 
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METHOD OF DETERMINING SHORTEST DISTANG! 
BETWEEN TWO LINES | 


By E. M. WRIGHT, Assistant Transmission Engineer, Pacific Gas and Electric Co., San Francisco, Calif. 


A simple geometrical method of obtaining the shortest distance between 
two lines in space for application in determining the electrical clear- 
ance between conductors crossing or closely paralleling each other 


In the construction of substations, 
transmission and distribution lines, and 
connections such as from structures to 
oil circuit breakers, etc., it is often neces- 
sary to determine the distance between 


Procedure 


This outline can be followed by the 
layman without a knowledge of descrip- 
tive geometry. Assume sloping trans- 
mission conductors crossing obliquely 
over sloping distribution conductors. 
The sketch of one of each of these con- 
ductors shows AB passing under CD; 
the shortest distance between them is to 
be determined. 

Draw horizontal and vertical projec- 
tions of lines AB and CD, and A;B: and 
C.D, respectively, as shown in the illus- 
tration. 

At a convenient location draw refer- 
ence line FF parallel to C.D: and lay 
out lines A,B, and C:D. the distances 
X.Y.Z from FF equal to those distances 
from reference line EE in the horizontal 
projection. 

Draw another reference line GG at 
90 deg. with C,D. extended, and lay out 
line A:B: from GG at the distances p and 
r equal to the distances C.D, from 
A:B: in the vertical projection. 

Line C.D. extended is now a point 
C:D:. 

Hence the true shortest distance S 
between the two lines is a line from 
C;:D: to and at 90 deg. with A:B;. This 
distance projected back to the vertical 
and horizontal projections is indicated 
by S: that shows the location at which 
the shortest distance occurs. 

A check can be obtained by drawing 
reference line F’F’ parallel to C.D. and 
proceeding in the same manner as above 
to obtain the same true shortest distance. 

A further check can be obtained by 
working from the horizontal projection 
with either line. : 


conductors to provide for safe operation. ‘method described in some of 
Several methods have been used in the descriptive geometry books and shows @) 
past, but most of the methods have simple method of obtaining the 
lacked the accuracy of descriptive geom- shortest distance between any 
etry. The sketch shown is a time-tried straight lines in space. 


Projection on 
plane A,B, 


Projection on 
plane C,-D, 


% 


Vertical 
| | projection | 


Horizontal 
projection 
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; STEEL of every kind 
delivered QUICKLY from STOCK 


Quick shipment is Ryerson routine. We’re ham- 
pered, as you are, by shortages of manpower 
and equipment. But the eleven plant Ryerson 
network means shorter shipping distances. When 
you need steel in a hurry, Ryerson comes through 
on schedule. 

Every day hundreds of tons speed from our 
stocks to war plants and other vital steel users 
from coast to coast. The huge volume is built on 
performance. Ryerson has the steel and gets 
it to you fast. No order is too large for rush 


Joseph T. Ryerson & Son, Inc., Steel-Service Plants: Chicago, Milwaukee, Detroit, St. Louis, Cincinnati, 


handling. None too small for prompt personal 
attention. 

Bars, plates, tubing, structurals, stainless, al- 
loys; whatever your steel requirements, get in 
touch with Ryerson. In Des Moines or Chilli- 
cothe, Worcester or Passaic there’s a Ryerson 
plant nearby that has your steel in stock. More 
than 10,000 kinds, shapes and sizes are ready 
to meet your needs. Huge stocks plus immediate 
handling of every order make this your best 
source for steel. Write for a Ryerson Stock List. 


EL 





Cleveland, Pittsburgh, Philadelphia, Buffalo, New York, Boston. 
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SPAN AND DEAD-END GUYS 


By J. J. GRAVEN, Distribution Engineer, Central Illinois Electric & Gas Co., Rockford, Illinois 


Guying problems seeking to evaluate the allowable strain to be applied 
to a certain standard stranded guy wire for various grades of construc- 
tion can be quickly resolved with the accompanying chart. Solution is 
possible for cases where ultimate strength of the guy wire is developed 
or for a percentage of ultimate as in grade “B” or “C” construction 


Entering the chart from the left scale 
with a known height of guy attachment 
above ground, lay a horizontal line to 
interseet a vertical line extended from 
the bottom scale point representing pole- 
to-anchor distance. The intersection will 
lie on a diagonal line representing the 
guy angle. Length of this diagonal 
measured from “A” represents the guy 
length. 

Move along the guy angle line to inter- 
sect the circle segment representing per- 
cent of ultimate guy wire strength for 
the type of construction involved. From 
this point erect a vertical to the “pounds 
tension” seale at the chart’s top. This 
point represents the allowable load on 
the guy wire and should equal or exceed 
total conduetor pull. 

If the anehor lead must be kept to 
minimum for a certain total wire load 
its value is found by dropping a vertical 
from the “pound tension” scale, for the 
value of total conductor pull, to inter- 
sect the circle segment corresponding to 
the guy wire chosen for the prevailing 
grade of construction. The diagonal at 
the intersection gives the angle of the 
guy with the pole. Following along the 
diagonal to the horizontal line represent- 
ing height of guy attachment drop a 
vertical to the bottom horizontal scale 
to find the distance from pole to anchor. 
This is the required lead. 

Downward force acting on a pole can 
be found with the chart and used to de- 
termine whether butt area of the pole 
gives sufficient ground bearing surface to 
withstand the downward component of 
guy tension. It is the resultant of a 


Nector triangle formed by the conductor 
and guy tensions. In the chart example 
it is the length of the vertical lines C to 
C’, D to D’, E to E’, etc., laid off on the 
top “pounds tension” scale. 
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Percentages of Ultimate Guy Strength Required for Grades of Construction 
(From National Electric Safety Code) 





Grade B Grade C 
For transverse strength (when installed) 37.5% 50.0% 
For longitudinal strength (at all times) In 
General 100.0% No requirements 
At dead ends 66.7% 87.5% 
Chart Example — Dead Ending 
Pole length 50 ft.- 0 in, 
Set in ground 7 ft.- 0 in. 
Distance down from top for guy 1 ft.- 6 in. 
8 ft.-6 in. 
Guy contact above ground 41 ft.-6in. 
Assumed anchor lead 30 ft.-0in. 
Point B — 41 ft.— 6 in. (guy above ground) 
and 30 ft.— 0 in. (anchor lead) 
For guying angle of 54 deg. 
51 ft.-6in 


A to B length of guy 


Guy Strengths Available at Pole Guy Attachment For Wire Loads With Guy 
Angle of 54 deg. In The Above Problem 


Const. Guy Strd. Based on Following Allowable Pounds Tension 
Grade Size Percentages of Ultimate for Wire Load 
B 5/16 in. 66.7% of 6,000 Ult. = 4,000 lb. C = 2,350 bb. 
or C 5/16 in. 87.5% of 6,000 Ult. = 5,250 Ib. D = 3,100 lb. 
or N 5/16 in. 100% of 6,000 Ult. = 6,000 Ib. E = 3,525 lb. 
or B 3/8 in. 66.7% of 10,000 Ult. = 6,670 lb. F = 3,925 lb 


Downward Force Acting On Pole 


C. to C’ = 3,250 lb. 
or D to D’ = 4,250 lb. 
or E to E’ = 4,850 lb. 
or F to F’ = 5,400 lb. 


Procedure For Span Guying, (Pole-to-Pole) 


1 — Drop down vertically from “A” for the elevation difference of the guy attachmesl 
on the two poles. 
2 — Then move horizontally to the right for the span length. 
3 — Then proceed as in the above example for dead end guying to determine allowabk 
tensions for guys at various grades as indicated. 
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Electron—Optical 
Voltmeter Developed 


An electronic instrument has been 
developed for measuring peak volt- 
ages in the range of 2 to 20 kv., a.c. 
or d.c., to an accuracy of three per- 
cent. It has a low capacitance (9 cm.) 
and can be used for frequencies up to 
one megacycle. Its action is based 


80 100 120 140 


40 60 
Modulator Volts 





CURVES showing relationship of modu- 
lator voltage to peak voltage with 
measured potential applied to anode 


on the proportionality theorem for a 
triode electron-optical system stated 
L. Jacob of General Electric Co., Lim- 
ited, before the Measurement Section 
of the (British) Institution of Elec- 
trical Engineers. The angle of the 
electronic beam is defined by the 
ratio of two voltages: the anode volt- 
age and the voltage of the modulator 
’ grid. 

The beam angle remains constant 
when both terms of this ratio are mul- 
tiplied-by the same factor, the modu- 
lator bias voltage being directly 
proportional to the voltage to be 


g Shielded 


s ¢ 


f os 0.25 cold 
‘Mod 0.30 thick 
Mod /.0 hole 


Spring to pit 


ELECTRON-OPTICAL voltmeter consists 
of oxide Cathode (C) surrounded by a 
modulator (M) with a Il-mm. Aperture 
and an anode cylinder (A), 37-mm. in 
diameter and 60-mm. long, mounted 
coaxial to it. Screen (S) is 4%’ copper 
welded to anode and is 220-mm. from 

. Squares with 5-mm. sides and milli- 
meter scale are engraved on S for use 
in calibrating by cut-off method. Fara- 
day cage (F) a 0.25 mm. slit is 20 mm. 
from the center and is used in “spill- 
over” method 


measured when the latter is applied 
to the anode. The high voltage is 
thus measured in terms of a low 
voltage, the instrument constituting an 
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electron-optical potentiometer. 

The instrument is calibrated with 
an Abraham electrostatic voltmeter 
connected in parallel with it. The 
beam was measured with a four volt 
cathode and the beam diameter 
altered by varying the 240-volt d.c. 
supply across the medulator. 

Two methods are possible: (1) the 
cut-off method in which the suppres- 
sion point of the beam (as judged by 
the disappearance of the fluorescent 
spot on the anode) was observed by 
reading the negative modulator volt- 
age for each high voltage; (2) the 
constant beam method in which M is 
adjusted at each voltage until the 
diameter of the beam was constant or 
spilled over into the Faraday Cage. 
Visual observation of the beam gives 
an accuracy of five percent while the 
“spill-over” method results in a three 
percent figure. 

The instrument measures peak 
values only and-gives no information 





ANGLE OF BEAM is determined by d/I, 
but since 1 is fixed, the diameter (d) 
determines the angle of the beam. 
d varies with the potential difference 
between modulator M and Cathode C 


of the wave form. The instrument is 
free from the time lag which occurs 
with the standard spark gap. The 
meter is helpful in measuring rapidly 
fluctuating voltages of different wave 
forms and where voltages found with 
the spark gap is unreliable. 


Oils and Lubrication 
of Steam Turbines—IV 
By A. F. BREWER* 


Technical Research Division 
The Texas Co. New York City 


4. What Happens in an Oiling System? 


Used turbine oils must be studied 
according to the conditions which 
have caused them to become contam- 
inated. The following are listed as to 
cause: 

1. Deterioration due to oxidation 
in the presence of air (or other oxy- 


* This series began in the ELECTRICAL WORLD, 
September 30, 1944, page 93. 
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gen containing media), accom 
by high temperature service. Produg 
of oxidation may be soluble or ft : 
soluble in the used oil. Z 

2. Deterioration due to oly 
tion (physical linkage of like al 
molecules causing oil thickening), m 
sulting from high temperature sep. . 
ice. Products of polymerization 
be soluble or insoluble in the used oi, 

3. Contamination with extraneoys 
foreign matter. Products of contam. 
nation include: 

(a) Dirt and dust common to the 
region where the turbine operates, 

(b) Core sand that has remained 
in bearing or pedestal castings from 
the time they were poured in the foup. 
dry. 

(c) Metal particles remaining from 
the time any part of the turbine bear 
ing oiling system was in the repair 
shop. 

(d) Metal particles due to disin. 
tegration of bearing metals. 

(e) Rust. 

The leaders in the petroleum indus 
try, researchists and turbine manufac. 
turers are cooperating in improving 
the rusting, oxidation and emulsion 
tests which until recently were inade 
quate. As a result better tests are now 
available for evaluating the rust i 
hibiting properties and the oxidation 
stability of turbine oils. 


Numerical Tape For 
Wire Identification 


ARGALE PAUL 
Electric Appliance Division e 
Westinghouse Electric & Mfg. Co. 
Mansfield, Ohio * 


Sega be 
PC TINGS HE 


Originally two methods were oa 
for identifying cable wires. One 
method was to put identification tags 
on the wire, and the other was 0 
check by means of an_ electrical 
buzzer. 

The identification tag method i 
quired the writing of two tags for 
each wire used in the cable. Not 
only did the tags become tangled, bit 
they pulled off, thus losing the rd 
fication of wires. 

The buzzer or electrical check 
method required sorting of 
until both ends were located. 
was a tedious and time-consumm 
procedure, and did not give a per 
manent identification of the wifes” 

For the above reasons, ich 















LINE MATERIAL 
TRANSFORMERS 


L-M DISTRIBUTION EQUIPMENT INCLUDES: Distribution Transformers + Fu Cutou and Fuse Links + 


Oil Switches + Pole Line Hardware + Line Construction Specialties * Underground Equipn 
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“These are 
BUSY days!” 

















SAVE TIME-select your 


conductor fittings from this 
Catalog . . ALL good types 


You can buy Tee Connectors, 
Grounding Clamps, Cable Taps... 
Straight, Parallel, Elbow and Cross 
Connectors . . . Service Connectors, 
Bus Supports, Terminals . . . prac- 
tically every good type, in the 
COMPLETE line. » 


































These types and 
eae areas at 
complete range 

sizes. Write for Catalog. 


Penn-Union connectors are the first 
choice of leading utilities, indus- 
trials, electrical manufacturers and 
contractors. They have found that 
“Penn-Union” on a fitting is their 
best guarantee of Dependability. 


PENN-UNION 
ELECTRIC CORPORATION 
ERIE, PA. Sold by Leading Jobbers 
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numeral tape has come to replace 
these methods. Printed on one side, 
this tape gives the wires a permanent 
identification. A different roll of tape 
is used for each number. 

Illustration shows lead No. 110 
being properly labeled with numeral 
tape. One or two turns are wound 
around the lead, and then the tape 





cy, 


OPERATOR lIabeling wire lead with 
numeral tape 


is cut. The tape will remain on the 
wire for life of the wire. 

The method is so economical that 
numerals are attached to both. ends 
of the wire. thus making it relatively 
simple for the tester or trouble- 
shooter to trace a lead. 


Fire Hazards And 
Their Elimination“ 

Precautions and methods for fight- 
ing fires on wood poles and in out- 
door yard storage of electrical mate- 
rials are outlined here. 

A. Distribution Poles Chief 
causes of fire on wood poles of elec- 
tric distribution systems are: Failure 
of insulators, live wire contacts, faults 
in transformers and their protective 
devices, poor grounding, lighting. 
and exposure to nearby burning struc- 
tures. In adition, fire in brush 
around base of pole may be com- 
municated up the pole by punky sap- 
wood, flammable insulation on 
grounding wires, wood moldings or 
excess preservative compound. 

Methods of extinguishing fire will 
depend on accessibility to pole, wind 
intensity and feasibility of isolating 
circuits on pole. Portable extinguish- 
ers of liquid types (fresh water, soda 


* This series began in Electrical World. Sep'. 
2, 1944, page 100; adapted from ‘“Handbook of 
Fire-Safety Practices for Public Utility Property.” 
Ebasco Services Incorporated. New York. N. Y. 
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acid, loaded stream or chemical soly, 
tion) may be used from the gr 
if pole height is moderate and 
cautions are taken that circuits a 


dead when using current car 
tinguishing agent. 
chloride and carbon dioxide 
guishers may be carried by lj 
up the pole for close-range use, if 
is detected in incipient stage. Hoy. | 
ever, preferred method is to ay 
water from the ground, with 
type nozzle or hose line connected tp 
pump-tank portable extinguisher 9 
hydrant, or supplied from forest-fir 
type pumping engine. In case trans. 
former or other oil-insulated equip 
ment is mounted on pole, employes 
should exercise care to protect them. 
selves against boilover of oil. 

B. Yard Storage—Yards at service 
buildings and warehouses, devoted to 
outdoor storage of new and reclaimed 
transmission and distribution line ms. 
terials, constitute fire hazards if good 
housekeeping rules are not carefully 


observed. 







Areas Kept Clear 


Areas around piles of wood poles 
and cross arms should be kept clear 
of shavings and debris, with gras 
and weeds eradicated or closely 
trimmed. Spillage of insulating oil 
where transformers and stock drums 
are stored should be avoided, and 
frequent inspection made for leakage. 
Empty crates, packing materials and 
rubbish should be promptly removed. 
Access aisles should be so arranged 
as to sub-divide large areas inl 
smaller units to facilitate watchman 
patrol and fire fighting, and to reduce 
amount of combustible material ina 
single area. 

Fire protection facilities for storage 
yards include hydrants with hos 
houses containing standard equip 
ment, supplemented with adequalt 
first-aid extinguishers, usually o 
wheeled woolen or foam type. 


Metallic Sheaths, 
Shielding Grounding 
4.- Protection by Lightning Arresiets 


RICHARD C. WALDRON 
Assistant to Chief Engineer, 
Okonife Co.. Passaic. N. J. 
Cables subjected to surges should 
have their sheaths grounded at both 


‘Articles im this series began in the Electi@! 
World Sept. 30. 1944. page 95. 
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RIGID STEEL 


SE 


SPANG-CHALFANT 


Division of The National Supply Company 


- Executive Offices: Grant Building, Pittsburgh, Pa. 
District Offices and Sales Representatives in Principal Cities 
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..e the MIDGET “MEGGER”* TESTER 
is ALWAYS READY FOR USE... 
ANYWHERE 


Weighing but 3 pounds, this mighty midget can be carried 
in a coat pocket or tool kit . . . instantly available for testing 
insulation resistance of practically all types of electrical 
equipment . . . indispensable for maintenance and trouble 
shooting, even where the higher range “Megger” sets could 
be used. Reads up to 50 megohms and delivers 500 volts D.C. 
from a built-in. hand-cranked generator, making it inde- 
pendent of batteries or external power supply. 
If you are not already familiar with this smallest and in 
*Trade Merk | many ways the most remarkable instrument bearing the 


rg nee “Megger” trademark, write for Bulletin 1545-W. 


Ask also for Bulletin 1535-W describing 
roe new U. S.-made “Megger” Testers. 


JAMES G. BIDDLE CO. 


1211-13 ARCH STREET - PHILADELPHIA 7, PA. 
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ends. Under surge conditions, , 
ground at only one end will not }y 
effective in keeping the sheath at thy 
other end at ground potential, R,. 
flections may result in high potentigh, 
at both ends or ground resistances y 
the two ends may differ and therefo, 
the best protection is obtained } 
solidly grounding and bonding 4 
each end. 






















































Lightning Arrester Connection 


In addition the lightning arrest 
ground must be solidly connected 
the cable sheath or shield with 
short and direct a lead as possibk, 
This means mounting on the samp 
pole as the cable terminals. The bey 
possible grounds should be obtaine 
at each end and if a separate grounj 
is used it should be interconnected 
with all other grounds at each enj, 
If lightning arresters are used at th 
station end these. should also be di. 
rectly connected to the cable shield, 
All cables connecting to overhead lines 
should be protected with arresters at 
this point. If located between tyo 


| sections of overhead line, they should 


be protected at each end. Shouldoe§ , 
end enter a station the presence of a 
arrester is usually determined by th 
requirements established for protee: 
tion-of the station equipment. 

All grounding connections shoull 
be made to the cable sheath or shield 
in such a way as to provide a pet 
manent of low resistance bond. 
Soldered connections are usually 
preferable to mechanical clamps # 
there is less danger of injury to the 
cable, of corrosion or of loosening 

The area of contact must be ampk 
to prevent the current from heating 
the connection and melting the solder 
A combination mechanical and sol 
ered connection provides permanetl 
low resistance which will mainiail 
contact even though the solder 
melts. The wire or strap used i 
grounding must be of ample siz! 
carry fault currents. 





° yc 

in 

. is 

A Beacon in the Dark Ag 
- Roger Bacon, “the father of sett : 
tific research,” was an English mot . 
born in 1214. He served many rs 


terms for sorcery because he pre 
of miracles, among them the airplay -} 
automobile, steamship and the elee 
tric lamp; “the ever-burning lamp, 
he called it. 
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: ii easily applied GROUND 





‘ " A SETS for safety to linemen 
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taf SCREW TIGHT 
ef §6CONNECTIONS 





There’s no need to take chances with questionable grounding equip- 
ment or hazardous grounding chain while these Tips Grounding Sets 
are still available. 

This equipment gives linemen dependable protection because all 
contacts are “screw tight”. The duck billed clamps hook right on to 
the conductors and screw up tight by turning the attached pole 

; : wg (mounted set) or clamp stick (eye screw type). See small photos 

Tips grounding sets are mounted or unmounted as at right. ane 
you choose. Mounted sets prevent linemen from risk- Grounding cable is secured by compression screws tightened by hex 


ing hand application, however. the eye screw type ‘com : . 
goog weight ee easily relies. safety by clamp « ane +. agi iton ae — = + 
readily available, en ee a The sets shown are‘désigned for three wire ‘construction—4/0 


: stranded copper or 3/0 ACSR maximum conductors: ‘Larger sizes are 

Tips grounding equipment is available for highline shown in your Tips Tool catalog where you'll find complete accessories. 

or substation work. Don’t risk unexpected. current All Tips Ground sets are available with grounding cable cut to your 
surges without ample protection to linemen. specifications. 


Www O-B-CHANCE | CO- 


p to 





Sse fers & 


CATALOG OR WRITE FOR 
MORE COMPLETE DETAILS CENTRALIA, MISSOURI. 
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Commercial 


Industrial 





Residential 
Rural 


Utility Assists Industry Obtain Work 


In order to help industry in the 
metropolitan area obtain as much 
post-war work as possible and get it 
as soon as production for civilian 
purposes is permitted, Consolidated 
Edison Co. of New York, Inc., and its 
System companies are making a com- 
prehensive survey of the manufactur- 
ing facilities in Manhattan, the Bronx, 
Brooklyn, Queens and Westchester 
Counties. Technically’ trained field 
employees of the Edison System are 
interviewing 24,000 industrial con- 
cerns to obtain information on the 
products that they can manufacture, 
as well as on processing facilities. 
The survey, which will bring together 
much information not heretofore 
available, will cover products manu- 
factured in the pre-war period, at 
present and those contemplated or 
possible of manufacture in the. post- 
war period; number of employees in 
the pre-war period, the war peried, aff 


estimate of the number for the post- 


war period broken down into male 
and female groups; plant data, re- 
search and engineering facilities, rail- 
road siding and dock facilities; and 
the like. 

The survey is scheduled for comple- 
tion by December 1. Already the work 
is 79.4 percent completed for the 
Bronx, 68.5 percent completed for 
Queens and well under way in the 
other areas. 

Catalogued and classified, this in- 
formation will be kept on file at the 
offices of the Edison System compa- 
nies and with representative trade 
associations which are cooperating in 
the effort to bring prosperity to New 
York. It will provide an up-to-date 
file of the manufacturing facilities in 
the territory which have been ex- 
panded and changed during the years 
of intensive war production. This in- 
ventory will be available to those 
who have work to dispense, showing 
which plants have the specific ability 





Model Dairy House 





SEVERAL OF WISCONSIN’S county fairs have aiaaiie installed model gies houses 
like this one at De Pere as permanent fair ground equipment.. Others have been 
installed at Wausau, Manitowoc and Oshkosh. In each case the University of Wis- 
consin’s Agriculture Department helped secure necessary equipment from county 


142 


: Wisconsin Public Service Corp. supplied Dairy Maid water heaters for each 
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to perform particular types of work 
It will facilitate contact between 
firm in this territory looking for op. 
ders and manufacturers all over the 
country who are seeking to hay 
work done. 

The trade associations which ap 
cooperating in this undertaking are: 
Manhattan—Commerce and Indiistry 

Association of New York, Ine. 
The Bronx—Bronx Board of Trade 

and Bronx Chamber of Commerce 
Brooklyn — Brooklyn Chamber of 

Commerce 
(Jueens—Queens Chamber of Com. 

merce 
Westchester—Manufacturers Associa. 

tion of Westchester 

These organizations will cooperate 
in making the catalogue of New 
York’s current industrial possibilities 
available to manufacturers all over 
the country who need work done and 
each will serve as a clearing house for 
inquiries regarding firms and manv- 
facturing possibilities in its area. 








Omaha Customers Told 
Order Appliances Now 


By Mrs. B. E. MARSH 


Manager, Residential Sales 
Nebraska Power Co., Omaha, Neb. 


Since early August residents of 
Omaha, Council Bluffs and rural ter- 
ritories have been ordering ranges 
and water heaters under a_ plan, 
offered by the Nebraska Power Co., 
that promises a priority on the first 
of these two major appliances to be 
received in Omaha to those who order 
and start their installment payments 
now. 

Success of the plan seems assured 
judging from early returns. Original 
objective was to get 500 orders sigited 
between August 1 and December 31. 
Six weeks after the program was 
launched. 374 orders had been signed; 
132 for ranges, 240 for water heaters. 
In the rural areas alone $5,750 in 
cash had been deposited, another 
$5,000 pledged. 

Company salesmen soliciting orden 
under the plan are calling first on ¥ 
5,000 homes in the area that @ 
wired for ranges. Workings of t 
plan are quite simple. As a cust 
places an order with the salesman I 
name is put on a “priority list” 
he is issued a numbered member 
card in the “Electric Range and Wate 
Heater Priority Club” showing @ 


Biss 
























oo 


-_ HEADQUARTERS 
for WIRE and CABLE ¥ 

































uy 
ide 
ree As copper is released for civilian use, 
 § many wiring projects will go forward. 
m — - $0 it seems to be a good time to point 
i out again that Rome Cable is a splendid 
source of supply for: 
ate 
ay Bare and Tinned Copper Wire 
3 (in rounds, flats and squares) 
er Bare and Tinned Strand Weatherproof Wire and Cable 
nd U.R.C., Slowburning 
or 
. Magnet Wire 
Cotton, Asbestos, Paper, Glass 
Rubber Covered Wires and Cables 
Building Wire—Braided and Lead Covered 
Power Cables — Single and Multiple Conductor 
Control Cables 
W Service Entrance Cable 
Service Drop Cable *Copr. 1944 RCC 
Signal Wire — Single and Multiple Conductor 
Rubber Jacketed Cords and Cables v7) ED EES 
of Flexible Cords, Type S, SJ and SV and POSJ HERE ‘Ss A GooD SOURCE 
Portable Power Cable — Types W and G 4 
T Mining Machine Cables OF SUPPLY, 
e8 Arc Welding Cable * 
n, Motor Lead Cable says ROMEY 
i Synthetic Insulated Wires and Cables — (Thermo Plastic) “All the materials that go inte 
Rome Synthinol Type SN : Rome cable products have to 
Ne Rome Synthinol — Machine Tool and Control Wire be good,” says Romey. “We 
rT Radio Wires— Cotton and Glass Braided have a heritage to protect... 
is Control Cables a long-recognized quality to 
iliac eens maintain. We roll our own 
4 Ai it Wi copper rods ... draw our own i 
| ere copper wire ...do our own - 
di i ting.” 4 
| Motor Lead Wires — Flexible and Extra Flexible stranting Gok inemenns ea 
: Inquiries by mail, phone or wire will 
; have immediate attention. 
. 
i 
t 


qo BAR TO FINiSHe, re 
we RE 


ROME CABLE as 
CORPORATION 


ROME ; NEW YORK 
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“CARBON DIOXIDE 
FIRE EXTINGUISHER 


Few people think about fighting 
a fire until they actually face one. 
That’s why it’s important that 
every fire extinguisher operates 
easily —quickly—thoroughly! 

Randolph ‘‘4’’ simplifies, 
speeds fire-fighting. This modern 
extinguisher with the “breath of 
-ice’’ chokes gasoline, oil, paint, 
machine, electric fires—in- 
stantly. Hits the blaze before 
damage is done! 


Approved by Underwriters’ 
Laboratories, Ine. 
Mobilize against fire with Ran- 
dolph carbon dioxide protection. 
For complete details and prompt 
service, call your supply house, 

or write us—taday. 3 


ONE-HAND ACTION! 
Gada copoicce ak 


valves or hoses to twist—no horns to raise! 


2 st! Touch the trigger . . . and 
@ powerful carbon dioxide 


charges into the flames . . . smothers the 
fire in a penetrating, snowy blanket! 


Sahe! 
Ne t! Randolph carbon dioxide is 
e@ dry and odorless. Actually 


disappears after the fire is out. Leaves 
no foam or liquids to clean up. 


Does not damage equipment 
or conduct electricity. 


Carbon dioxide will 
¢ not deteriorate. Re- 
mains effective in extreme temperatures. 


SEND Now fe free booklet Sharpshooting at Flames.” Illustrates latest tech- 


niques in carbon dioxide fire fighting, NAME. 


ADDRESS. 


ELECTRICAL 


sequence in which his appli 108 


ordered. With his order each : 


chaser makes a down paymen 


# 


ranges monthly installments andj 


ignates the make of it 
prefers. 


Money turned into the company, 


down payments and installmen 
invested in War Bonds By Nebra 
Power Co. 


time the equipment is ing 
Should the customer cancel his 
tract all money that has been 5 


The company will pa 
customer 4 percent interest a 


in will be refunded, but without. r 


interest. 


Contracts for appliances sold y nd 


the plan will be placed with coope 
ing distributors by the utility ‘al 


time the distributor receives mere 


dise for delivery. 


Each distribut 


then will devise his own plan for d 


tributing these contracts among } 


dealers, except as a customer 
designate dealer preferences. 


Delivery Preference Secured 7 


Cooperating distributors 


agreed that the contracts secured’ 


the plan will be given delivery pi 
erence over all other orders. 


ae 
bs 


Ana 


ception to this can be made to allo 


dealers to build up floor displays, | 


For the purpose of the prog 
$200 i is being designated as the 


“price” ; 


Be 


$150 foe the water a 
At the time of delivery, if more has 


been paid in (plus interest) than : 
purchase price of the appliance, 


balance will be refunded. If less 


a 
' A 


actual price has been paid, the cle 


tomer pays the difference, or a ne 


regular sales contract will be execulét 


to cover the _ balance. 
Power Co. will handle the con 
if the dealer desires. 


Nebraska 


As conceived by executives @ 


Nebraska Power Co. the plan apy 
to offer a helping hand to all. 


1. It helps the appliance deale 


re-establish their normal business. 


2. It gets range and water 


i 


sales off to a flying start with 500 
more) signed orders ready for 


livery. 


3. It gives customers a “first-col 7 


first-served” chance to get the @ 
units. 
~ 4. It 


sales, 
+5. It offers customers a ch 
save now, at a good interest Tal 
electric- ranges and water h 
will want later. 


= ‘ 


ives support to the J : 
effort through stimulating wat 4 
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ey oe CONE 


it is s made only by Diver: Hanis 


So ni the “stamp of quality” on your post-war 

products by assuring dependable performance and 

9 processes and: ‘exclusive ‘quality cailirble : longer life with NICHROME and wives D-H resist- 
d in producing the champion‘of all heat and ance alloys. 


HARRISON N, NEW JERSEY 


TCL e NIM 
Skilled lighitiag NOW! 


In the light of wartime experience, progressive manufacturers 
have learned the vital importance of SKILLED LIGHTING to speed 
output and reduce accident. For better production today and 
better products in peace time, they are installing | Wheeler- 
engineered fluorescent fixtures now. 

This is especially true since Wheeler is back in production of 
the all-steel unit —highly-developed product of wartime re- 
search plus 63 years of lighting experience. Open-End all steel 
Fluoréscent units are available for two 40-watt, three 40-watt 
and two 100-watt lamps. Units have a broad metal wiring chan- 
nel, with easily-accessible, enclosed ballast. Can be mounted 
from chain or conduit, in individual or continuous runs. Mes- 
senger Cable, Rod, or Close-to-Ceiling Suspension fittings. Over- 
all fixture efficiency of two 40-watt unit 80%, three 40-watt unit 
74% and two 100-watt unit 71%. 





ALL-STEEL DUST-TIGHT Fluorescent Fixture for Class IT 
“Group G & F”, and Class III and IV Hazardous Locations will 
prove as efficient and economical in peace time as it is in 
meeting wartime demands for SKILLED LICHTING, where lamps, 
sockets and reflecting surfaces must be protected from dusts 
and vapors. Available for two or three 48-inch, 40-watt lamps. 


These dependable units can be supplied with Double-Thick 


, Plain Clear Glass, Water White Plate Glass or Tempered, Clear 
Safety Plate Glass, mounted in the hinged dust-tight cover. 


These are but two examples of the high-efficiency light engi- 
neering — SKILLED LicutiNn¢ — which Wheeler has developed to 
give maximum visual aid to workers. Write for full details on 
the cémplete line of fluorescent, and_incandescent fixtures. 
Wheeler Reflector Company, 275 Congress St., Boston 10, 
Mass. ... New York, N. Y. Representatives in pridcipal cities. 


Distributed Exclusively Through Electrical Wholesalers 


uh Y REFLECTOR 
COMPANY 





Lighting Equipment Specialists Since 1881 






‘ quired could also be utilized in peace- 


shapes it in a single operation, # 


ELECTRICAL WORLD @ November Il, 










6. It begins the conditioning of 
company’s sales force for agpres, 
dealer aid in the post-war pe 

7. It yields the company a 
survey of cooking and water } 
equipment in the 5,000 homes w 
for electric range service in Oma 
the information secured to be 
available to dealers after the war, 


Electric Heat Aids : 
Fuse Cap Seat Maker 

At the factory of the New Brits, 
(Ct.) Specialty Co., (on the Connes 
cut Light & Power system) shortag 
of materials developing after the out 
break of the present war led manage | 
Joseph C. Wratschko to undertake the’ 



























































32-KW. Van Norman high-frequency iis 
duction heater now on war materi 
production will be used in peacetime 
service later 










productién of fuse cap seats for in 
cendiary bombs: A fundamental 
consideration in the method to fe” 
employed was that the equipment re 









time manufacturing. A study of the § © 
conditions led to the installation of § 
a 32-kw. Van Norman high- frequency 
induction heating unit in conjunction 
with a heading machine for the pro- 
duction of this war material. Ih 

this unit 60-cycle energy is supplied” 

at an oscillator which delivers ‘high 
frequency energy to a water- cooled : 


heating 6 in. long x about 2 i 


diameter. The water circulated 
through this coil remains at room 
temperature, while the processed 
material in passing through the coil 
at a rate of 214 ft. per{min. become 
heated to about 1,400 F. 
Steel rod # in, in diameter is fed 
through the coil, bécoming cheny 
red in the process. As it pee 
through the coil the rod is dram 
into the heading machine by 4 feed 
ing device which cuts it off @ 












details of which are a military § 
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“ts this a live circuit?” 
“which fuse is blown?” 
"A.C. or D.C.?” 


Sas 


“what voltage?”’ = 


1 PORNO ONAN LOO IE ES TREC RAR Pert << NY indie Pym t 


all the answers 
in a jiffy with 
this pocket-sized 
and ’ 
practically 
indestructible 


-SQUARE 


® Ask your Square D distribhtie about this 
voltage tester. See if it isn't one of those 


' 
’ 
f 


handy stand-bys you'll want:to have. 
Notice the convenience and safety with . 
“Which you test voltages and types of currént 
_ without the use of lamps. Simply establish 


‘Contact and.the indicator shows the voltage. 


| Fach voltage is showr by a different colored 


SQUARE 


MILWAUKEE 


DETROIT 


D Veltagé Tester. 


band for easy, accurate reading. A.C. is 
distinguished from D.C. by vibration of the 
indicator. Sharp prongs permit piercing in- 
sulation, when necessary, without damage. 
~-You'll get years of real service’ out of 


this tester—it's built to stand the gaff. 


See your distributor or write us direct for 
descriptive folder. 


D 


me el hd 


LOS ANGELES 
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HI-VOLTAGE Switch Arrangements 


Indirect . Indirect 
Control . a Control | 
Type MA-3 


for 
Horizontally Horizontally 
Upright Upright 
or Underhung or Underhung 
Switches AES Switches 


‘Shown are several typical mechanism arrangements 
that can be used with any-one type Hi-Voltage Switch 

. No field drilling or cutting is required with this 
type of mechanism. They are completely machined, 
ready to install, at the factory. Installation time is a 
part of your switch cost. You'll find a real saving when 
Hi-Voltage mechanism is used. 


Indirect indirect 
Control gr Control 
Type MA-5 ’ Type MA-6 
for for 

Horizontally 
. Upright 
or Underhung 
- Switches 


$ 


The product from the heading m 
chine resembles a washer aboupy 
in. in diameter by 4 in. thick, ym 
a raised center. In finishings, 
hole is drilled in this center, ‘th 
edges are trimmed and the piece 

through a tumbler. The present: 

cess calls for a minimum of eguy 
ment and manpower, and it is mam 
tained that by this method more ay 
better pieces can be processed mpp 
economically and simply than byt 
conventional method of 7 
from flat sheet. Waste material) 
negligible. The specialty company 
is already planning for varied im 
of this heating equipment ter 
war. ¢ 

+ * 


‘f 


Home Service Advieessl 
Do Excellent Wo 


“Service” spelled with a 
“S” is emphasized by the di 
recent report of the home services 
partment of the Florida Power Comp 
Covering the period from Januany 
to July this year, the report shows the 
great amount of activity of the de 
partment during these war times whe 
they are carrying on the only su 
tained customer contact work for the 
company. The report given belowis 
for an average of eleven women. ~ 

Appliances repaired by advisers or 
repaired on their recommendation, 
291; home calls, giving -instruetions, 
etc., 5,201; information on fuses, ni- 
trition, meter reading, etc., 610; cords 
repaired in homes, 219; cugtomer 
complaints handled _ satisfactorily, 
148; lighting equipment repaired and 
returned to service, 130; 
given to Civilian Defense prograins, 
110; appliances sold through & 
change service, 134; customers Cl 
tacted by the St. Petersburg district 
office wartime customer's servitt 
counter, 2,773. In addition 1402 
pieces of literature emphasizing cit 
and use of appliances, nutrition 0 
other wartime subjects of interest 
home makers was distributed es 
representatives. 

While the above statistics are im 
pressive they cannot begin to tell! 
sftory gs .far as. satisfied customen 
are concerned. During these 
times the company feels aspect 
responsibility to the domestic 
tomers, and it is the work of t 
group to give a, specialized se 


_|. every homemaker throughout 


n° at er ) leat 
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MRE AS LINIITLESS AS SPACE 


S alloy steel Specialists, one of our jobs 
A for many years has been the research- 
ing and commercial development of spe- 
cial electrical nigterials—highly individu- 
alized alloys which have helped many a 
designer to realize in fact what he hoped 
for.in theory. We developed a number of 
these materials, and some of them are at 
the heart of the war’s most valuable con- 
tributions to the electrical and electronic 


scténces of the future. 


Ee Se LUDLUM 
OS ypltin le the Cleitiiical Grit 


ALLOYS DEVELOPED AND PROVED FOR SPECIAL CHARACTERISTICS 
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The Allegheny Ludlum line of finely de- 
veloped silicon steels, high-permeability 
and high-resistance alloys, and glass-to- 
metal sealing alloys is most complete. 
What's more, it is backed by exhaustive 
data of characteristics and performance, 
and..amplified by full technical coopera- 
tion. ®Whatever you want to do, electri- 
cally or electronically, let us work with 
you. Allegheny Ludlum Steel Corporation, 


Brackenridge, Pa. 


W&D...9576-B 
149 





Universal titer: interRanges Ble 


type control panel; 
able for Weis 230, 

service. elt se 
Eight Mile Road,* Dé 


‘Coline ni West 


Interchangeable c 
make possible the 
trols to any of the’ 
Use of a flexible cable, multi-point plug and 
receptacle for connection: between: eu. 
panel and power supply unit phis - 
hinge type panel mount ¥éduces the ’ ’ 
of a control panel to a si ( 
These package units can be ‘wall 
built into machines. 


Kilovoltmeter 


Type 772; d.c. kilovoltmeter; scales. 0” to i 
0 to 20 kv.; Shallcross Manufacturing Co., 
Jackson & Pusey Ave., Collingdale, Pa. 


Unit is compactly assembled in a portable 
oak cabinet with carrying handle. The in- 
strument has two scales for the measuring 
of d.c. voltage. Its scales cover from 0 to 2 
kv. and from 0 to 20 kv. 


Metallic Packing 


PEP en 


Inconel-asbestos flexible packing: available in 
squere and strip sections: in coil and tape 
forms. Johns-Manville Corp., 22 East 40th St., 
New York 16, N. Y. 


Flexible packing is made of a nickel- 
chromium-iron alloy wire which is knitted 
into mesh and then interwoven with asbestos 
fibers as a sealing agent. Suitable for ring 
packing, the material is stated to absorb 
vibration, to withstand temperatures up to 
2000 deg. F. and to be resistant to corro- 
sive gases, alkalies and most acids. It is 
made in combinations of Inconel, Monel or 
nickel and asbestos. 
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ate 
ard types: 5: 


ted-or “apinepection u 


eiche Pole Breaker 


rp le circuit: breaker, 50 am j Heine. 


= Breaker Cox Trenton, ae 


‘pt 


Brisker fot use on 240 v.a.c. or: 125 a Cc, 
May be. front or rear connected. ‘Breaker 
has instantari@ous trip or a selection of three 


ew 
Time Switch 


£ “ at, 


& 


time delays, Its overall dimensions’ are | 


5}-in. long, 2t8-in. high, and t ae wide. 
29 oe 4 . 


¥ 
& 


Barrel baigiiollon Light 


Sy 


Fluorescent barrel. i temiection hi hts: «-dlain, 
i S 6 ane foe rad Os cme ve gt a; 


mar teoteche inc., 
South. vcaben: “Cali 


Lighting 1 
“bulb. -f. tds. access thro 
a is ane] a plastic t rile 
Gasket ween remova caps 
ams plitter housing cord isrsealed ye 
gare | nade gasket>»'This, it is repomted, 
makes the unit moisture-proof and capable 
of operating under water. 


Microphone 


Model 600-D microphone; wt. 9 oz.; Electro- 


Voice Corp., South Bend, Ind. 

Unit designed for utility, mobile com- 
munications, police, airport, etc., installa- 
tions. Has “press-to-talk” switch. Molded 
phenolic case is said to meet requirements 
of military usage. Said to withstand tem- 
peratures from —40 to +185 deg. F. Fre- 
quency response stated to range from 50 to 
8,000 cycles with an output of —57 db. 


BUYING ELECTRICAL '» EQUIPMENT?— 
McGrew-Hill’s Electrical Buyers Reference 
is a convenient place to look first for 
manufacturers’ product data, names and 
addresses. 


ELECTRICAL 


:foreixfsula- — 


Time. switch; 700 series; 7 day calendar; ; 
dial; Paragon Electric Co., 702 Old CG 
Building, icago 5, Ill. 


Switch is equipped with a 6-in. 
. ‘dial which makes one complete 


2. in 7. days. Dial trippers can be i 


esueently. set for different daily on and 
Thus, settings can be Bess a 
» in advance. Any day or days @ 
y be. omitted. Unit said th 
tmaagtomatic heat, ventilating 


g or flushing operations, 
“a e as 
s e Wt 
Industrial Unit 
No. 1626-c two-lamp unit; No. 
lamp; 48-in. long; 12 9/16 in. 


Lighting, Inc., 6135 W. 45th St., 


1627-c three 
wide; Curtis 
Chicago 38, 


Fluorescent units for two and three # 
watt lamps for industrial plants. Can be 
hung individually, or in continuous lines 
means of chain, conduit or cable. Suitable 
for use over machines, work benches, étt, 
or general lighting. Ballast and staries 
are mounted on top of the 110-120 volt wt 
ing channel. 


Goggles 


Amcoweld Plasti-Goggle; Eastern 
Co., Inc., Willow Grove, Pa. 


Made of one piece of Plexiglas. le 
area extends in an unbroken curve 
temple to the other. Said to result bo 
restricted vision because of absence of BI, 


bars or seams. Impact resistance 
by one piece arch construction. Sai tobe 
comfortable to wear. 
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Hf, most of our lumbermen handling knives and 


walnut gun stocks instead of axes and cedar, pole replace- 


ments are somewhat of a problem in many localities. Add 
to this, the difficulties of shipping and handling heavy materials 
amidst war ume traffic congestion and the result 1s a scarcity of 
poles for some of our Utility Companies. 

The problem is being partially solved on a temporary basis by pole 
stubbing. Discarded poles with rotted bottoms but firm wood above 
the original ground line are used as stubs. After cutting away the 
rotted butt and treating, stubs are set alongside the pole which is 
in service but in need of replacement Hubbard Sleeve-Nut 

Bands are installed as shown in the diagrams. 
Given a solid setting for the stub, the resultant 
structure will hold to the breaking strength of the 
average pole, as illustrated by the accompanying 


photo of a test. 
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@ Even in a Butadiene plant fire is brought under control, 
instantly and automatically, when H:0, in the form of 
“Automatic”. FIRE-FOG, goes into action. 
There’s no mystery about FIRE-FOG’s ability to control 
and quench fires. It is the result of years of research in the 
use of fire’s most relentless enemy—water. Many a plant 
producing critical war materials well knows that this mist- 
fine spray does a thorough job of fire protection. Oil and 
other flammable liquid fires are quenched in a matter of 
seconds, This is how FIRE-FOG acts: 
(1) A blanket of FIRE-FOG, pre-directed at fire-hazard 
points, beats down the flames and cools the fire zone; 
(2) The FIRE-FOG isolates the fire from surrounding 
areas; 
(3) The continuous deluge of FIRE-FOG quickly controls 
the fire and almost instantly the danger is eliminated. 


* An “‘Automatic”’ FIRE-FOG installation assures complete protection 
from such hazards as electric transformers, oil switches and circuit 
breakers. An *“‘Automatic’’ engineer will be glad to give you the complete 
story —there’s no obligation. 


“Automatic”? manufactures and 
installs a complete line of fire pro- 
tection devices and systems for all 
types of fire hazards. 


“AUTOMATIC” SPRINKLER CORPORATION 
OF AMERICA « YOUNGSTOWN, OHIO 


* # * OFFICES IN 31 CITIES * * * 







152 ELECTRICAL WORLD’ e° November ii, 19H 





The B. F. Goodrich Co., Rose 
Cleveland, Ohio, has issued a 
bulletin. on Geon latex which m; 
obtained upon request. Treats the | 
eral properties and compounding infor 
tion on the latex, which is a colloidal 
pression of vinyl chloride types of 5 
mers in water. Also discussed a 
physical properties, stability, compou 
ing, including the admixture of was 
soluble liquids or water soluble or 
persable solids with the latex, ang 
gested formulations. 






























Safety Code Handbook — Nationa 
Bureau of Standards announces Ca 
tion of Handbook H 39, a discussion of 
the methods of complying with the 
in Part 2 (electric supply and comm 5 
tion lines) of the latest National Ble. 
cal Safety Code. Obtainable (75 cents) 
from Superintendent of Documents, Goy. 
ernment Printing Office, Washington, 
D. C. 
















Insulation Research—Summary of 19 
literature on “Contributions of the Cher 
ist to Insulation Research” SreoMa 
the Committee on Chemistry, Conferengs 
on Electrical Insulation, National Re 
search Council. Bibliographies, extracts, 
(67 pages). Obtainable from G. T 
man (chairman), Bell Telephone Labota- 
tories, Murray Hill, N. J. 














Thermocouple Data Bulletin (82-5)— 
Contains 40 pages of information for 
thermocouple users. Has helpful data in 
selection of thermocouples, lead wire, pro- 
tecting tubes, heads and insulators. Als 
included are millivolt tables on the vari- 
ous types of thermocouples, temperature 
conversion tables, tables on wire resist- 
ance and on pipe and wire sizes, and 4 
fractional-decimal equivalent chart. Copy 
may be obtained from Wheelco Insiru- 
ments Co., Harrison and Peoria Sts, 
Chicago 7, Ill. 






















Masts and Towers—aA 22-page bulletin 
on units up to 500 feet in height issued by 
the Harco Steel Co., Inc., Elizabeth, N. J. 
Contains erection data on tubular masts, 
portable tubular masts, straight triangular 
towers, tapered triangular towers, straight 
square towers, tapered square towers and 
mobile masts and towers. 


V-Belt Drive—An interesting 48-page 
booklet entitled “From the Shadoof to the 
Dominant Drive.” Contains the historical 
and technological development of V-belt 
drives from the prehistoric beginning. 
Copies may be obtained from Multiple 
V-Belt Drive Association, 140 S. Dearborn 
St., Chicago, Il. 


Outdoor Substation—Booklet (To Help 
Build Birds of War) published by Delia- 
Star Electric Co., Chicago 12, Ill. is the 
story of the outdoor substation’s role it 
producing aluminum for airplane products 
Pictured and described is a 225,000 kya, 
13.8-kv. substation incorporating hea 
aluminum channel buses which swilé 
freely under short circuit conditions 


Solenoids—Comprehensive bulletin ™ 
d.c. solenoids has been released by Cannon 
Electric Development Co., 3209 Humbolt 
St., Los Angeles 31, Calif. Contains tabi 
lar data, drawings, wiring diagrams and 
characteristic charts. Introduction lis# 
aircraft applications of the solenoid. ; 


Speed : Reducers—“A Complete Dati 
Book on Worm Gear Speed Reducers 
Industrial Application” is the title of# 
100-page book (No. 1824) obtainable from 
the Link-Belt Co., 307 N. Michigan Av® 
Chicago, Ill. Replete with pho : 
line drawings, engineering data, hom 
power ratings, etc. All aimed at helping 
the engineer pick the type and size for® 
specific service. 
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Bringing all product-factors together in 
cooperative analyses, is one of the valu- 
able functions of Mosinee Paperologists. 
They weigh the problems and viewpoints 
of the various department executives re- 
sponsible for successful design, produc- 
tion, sale and use of your products. 


Your technical director, plant manager, 
chief chemist, chemical consultant, plant 
engineer, the builder of your processing 
or packaging machinery, your sales man- 
ager ...all have a special interest in the 


laa) MILLS Ae 


MOSINEE 
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aperologtsts BRING ALL 


YOUR PRODUCT-FACTORS TOGETHER! 


services offered by Mosinee Paperology 
technicians. Together, your organization 
and ours thus can “make the most of 
paper” engineered as part of your prod- 
uct...or your packaging. 


Mosinee Paperologists are helping many 
manufacturers to adapt “special analysis” 
papers to improve products,’speed up pro- 
duction, reduce costs and expand market 
opportunities. The broad experienee of 
Mosinee paper technicians is available 
for speeding present production or for 
planning postwar products and operations. 


© ©Please address 
A your letter 


ee 





** Attention Dept. B’’ 





Because of the basic importance of adequate 
wiring to the entire electrical 3, 

Anaconda is presenting messages like this 
in a wide list of national publication, 













Don’t handicap your 
electrified home of the 
future with wiring of the past... 











Automatic housekeeping! It’s a must for postwar 
homes. Refrigerator and electric range of course. 
Dishwasher—garbage disposer—washing machine— 
ironer. Exhaust fan—innumerable appliances. 

They are all necessary. But don’t ruin their opéra- 
tion by inadequate electrical wiring. To run your 
equipment right—you must have proper wiring. 

What's the capacity of your electrical circuits? 
Will it make she giade-with { future ac 
ment? <3] 6 S.t 5 bad: 





2 gS 4 imal .! 
Too often eons ‘electrical wirlamgiave asell 6 on a | "They £00. wat advise; Wite Ahead! 


es r 


y,! 4 


er. 


. SANACONDA 


25 Broadway, SS APSE IS 
aaa ae Me 





past experience lack reserve capacity to meet the huge 
future increase in electrical demands. 


Manufacturers! This subject is as important in the 


factory as in the home. Industrial wiring plans too 
must anticipate future power loads out of all peepee: 
tion to past'formulas. _ 

Obviously unplanned wiring, expensive altera- 
tions, will be more costly than planned wiring. Now 


ak = while you’re in the ‘hifeprine stage—is the time to. 
*consh ‘electrical eogtractor—utility power engineer. 


44259 


: GABLE COMPANY 


Sales Offices in Principal Cities 


aeatiian) 7 
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ILLUMINATING DIVISION 
Fluorescent, Incondescent 
Mercury Lighting Equipment 
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Miller Troffers even solve some old ones! 


In the fluorescent lighting of schools, 
stores, offices and industry... 


Better lighting is only one reason for using the Miller 
2-lamp 40-watt Fluorescent Troffer. It is also de- 
signed to be the most practicable fixture to plan 
around—and build with. 


Troffer in i- 
tion in either 
plasteror 
acoustic tile 
ceiling. 





The patented Miller Troffer makes it possible to hang 
this lighting fixture from the structural ceiling—and 
then hang the false ceiling from the lighting fixture! 
Here’s how it works in a ceiling with wood furring: 


Bracket for 
wood ceiling. 





This effects economies, assures stronger construction 
and adds flexibility to the entire installation. And it’s 
just as easy to do with a ceiling using metal furring. 


THE MILLER COMPANY e MERIDEN, CONNECTICUT 


OilL GOODS DIVISION 
Domestic Oil Burners 
ond Liquid Fuel Devices 


WAR CONTRACTS DIVISION 
War Moteriel 


ROLLING MILL DIVISION 
Phosphor Bronze and Brass 
in Sheets, Strips and Rolls 








Bracket for 
metal ceiling. 





In fact, so versatile is the Miller 2-lamp Troffer—in 
single units, unit combinations, or in continuous light- 
strips “by the mile”—that its applications are prac- 
tically as unlimited as the architect’s ingenuity. ° 


Other exclusive Miller features, developed in our 100 
years of pioneering, include continuous wireway chan- 
nels (just like in the Miller industrial 50 and 100 
foot Candlers), hinged cover doors with plastic or 
glass dishes, ribbed or fluted—or prismatic glass 
plates—or grills of metal or plastic. These help make 
the Miller Troffer simple to service and so economical 
to operate that completely new standards of illumina- 
tion become feasible. 


We may seem to claim much—but we work with all 
light-sources (including mercury-vapor and incan- 
descent), so our judgment is unbiased. So call in a 
Miller Engineer—they’re in principal cities—or call us 
directly—and see why The Miller Company is starting 
its second hundred years, still in the lead! 


















FOR FULL INFORMATION OR LUBRICATION COUNSEL WRITE SINCLAIR REFINING COMPANY, 630 FIFTH AVENHE, NEW YORK 20, mI 
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Is difficult maintenance a problem? 
Maybe excessive wear due to inefficient 
lubrication is the cause. That’s where 
SINCLAIR RUBILENE and GASCON OILs 
can help. 


Rubilenes and Gascons are noted for 
great film strength and high stability. 


WOH 


They stand up under highest tempera- 
tures and pressures... give ring-free, 
port-clear operation . . . promote clean, 
efficient running and longer service life. 


(Write for “The Service Factor” — published 
periodically and devoted to the solution of 
lubricating problems.) 
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Richardson Plasticians put an 
end to this Whispering Campaign 


They've taken the mystery out of forming Lami- _ have varied uses. They combine strength with 

nated INSUROK plastic sheets! For actually itis lightness . . . are resistant to sudden changes in 

a simple process .. . one you can do yourself if temperature... withstand the destructive actions 

you know how. And here is a small booklet that of most chemicals, reagents, and solvents. 

puts you in the know ... . the A B C’s of how to Write today for the booklet that tells all about 

form laminated plastic sheets yourself. forming laminated plastic sheets . . . ‘HOW TO 
It is as easy as this: FORM LAMINATED INSUROK SHEETS.” It’s FREE 


A. HEAT the laminated sheet uniformly slightly for the asking. Send for it on yo Cys 
below the blistering point. letterhead. 
B. INSERT the heated sheet in the forming fixture 
and apply pressure. : 
C. ALLOW part to cool and then remove. You may prefer to have the forming done for you. If so, 
: the working knowledge and years of practical experi- 
Result... the shap e 3s now permanent. ence of Richardson Plasticians are at your disposal. 


Laminated INSUROK plastic sheets for forming 


Ar RICHARDSON COMPANY 


ROSE PARK. ILL NEW BRUNSWICK. N. J FOUNDED 1868 INDIANAPOLIS 1. IND LOCKLAND. CINCINNATI 15. OHIO 
TROIT OFFICE: 6 G. M. BUILDING, DETROIT 2, MICHIGAN NEW YORK OFFICE 75 WEST STREET. NEW YORK 6.N. Y 
CLEVELAND OFFICE. 326-7 PLYMOUTH BLDG.,. CLEVELAND 15. OHIO 
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Gates — Intake, Sluiceway and Spillway an 
Hydraulic Turbines — Francis and Propeller Types 

Rack Rakes e Trash Racks E 

Valves — Pipe Line and Penstock bg 


* apf 
NEWPORT NEWS SHIPBUILDING AND DRY DOCK COMPANY hav 
NEWPORT NEWS, VIRGINIA a 
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Fight The Scourge 
f Boiler Metal With APEXIOR 


APEXIOR provides an impene- 
roble barrier against corrosion 
hat frequently leads to ineffi- 
dent operation — costly shut- 
downs — wasted manpower 
and horsepower. 


Boilers and other equipment exposed 
to contact with hot water and steam at 
high temperatures are being effectively 
protected from premature old age by 
ipplications of APEXIOR NUMBER 1. 
fren some boilers on the inactive list 
have been returned to service with the 
help of this thoroughly tested protective 
coating. In all cases, APEXIOR has 
extended the period between cleanings 
ad made cleaning much easier and 
quicker. 


APEXIOR—THE PAINT 
THAT TAKES THE WEAR 


APEXIOR NUMBER 1 is a chemically 
inert “film of safety’’ for boiler tubes, 
drums, economizers, and steam turbines. 
Brush-applied, it fills in the metal pores 
and joints shutting out water completely. 
There is less adherent scale, so the 
problem of scale removal is simplified. 


APEXIOR’S tough, smooth surface — 
not the metal — takes the wear. One 
application lasts 2 to 3 years or more. It 
iseasily renewed. 


Painting boiler metal with APEXIOR 
is recommended by boiler insurance 
companies. And many manufacturers of 
turbines coat shafts, rotor bodies, and 
frequently interiors of casings with 
APEXIOR before shipping to customers. 


Hundreds of industrial power plants, 
utilities, railroads, and marine operators 
have relied on APEXIOR to aid them in 
fighting the scourge of boiler and turbine 
metals. It is helping them through this 
critical period in their history. APEX- 
IOR can do likewise for you ... prolong 
the life of your boilers or any equipment 
having hot wet surfaces ... conserve 
manpower and vital materials... see 
you through the war period. 


Here are some of the many com- 
panies now benefitting by APEXIOR 


Hercules Powder Co. 
Narragansett Electric Co. 
Westinghouse Electric & Mfg. Co. 
American Sugar Refining Co. 
Tennessee Eastman Corp. 
The Pullman Co. 

Duke Power Company 

Ford Motor Co. 

Pittsburgh Plate Glass Co. 
Pennsylvania Railroad Co. 
General Aniline Works 
Standard Oil Co. of Indiana 


See how easily APEXIOR can be applied 
Write today for Bulletin 1290 (Industrial) 
or 1305 (Marine) giving complete details 
on peak protection for peak production. 


et Peacelime Plus x x x A Wartime Must 


RECOMMENDED BY ALL U. S. AND CANADIAN BOILER INSURANCE COMPANIES 


See 


Jae DAMPNEY COMPANY 


of America 
LM Net Lae) hs 


STATIONARY BOILERS, LOCOMOTIVES AND STEAMSHIPS 


Main Office : HYDE PARK +» BOSTON 36, MASS. «+ Branch Offices: ATLANTA + CHICAGO - NEW YORK - DETROIT - PHILADELPHIA 


ingineering Sales Representatives — Pittsburgh, Cincinnati, New Orleans, San Francisco, Los Angeles, Portland, Seattle, Phoenix, Denver, 
Salt Lake City, Dallas, Houston, Vancouver, B. C., Montreal, P. Q., Havana, Cuba, Honolulu, T. H., 
Marine Dept.; 115 Liberty Street, New York; N. Y. 
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Electric street cars of the 1880's 
used copper brushes... brushes that 
sparked, melted, cut grooves in 
commutators and ruined armatures. 
Engineers were baffled. The future 
of electric traction looked black. 
Then someone thought of the car- 
bon brush! 


CARBON BRUSHES made the halting electric street cars of 
the 1880's a success .. . giving the clear-track signal — the 
railroader’s “green board” —for development of the mag- 
nificent electric locomotives of today! 

Today, as for decades, “National” brushes serve most of 
the Nation's electric railroad and traction systems. . . 
typical of the enduring leadership they have earned in 
every field. 

For wherever utmost dependability and efficiency are 
sought, “National” brushes are preferred. They're giving 
the “green board” to generators, motors, converters, and 
other types of rotating electrical equipment used by pow- 


The word “National” is a registered trade-mark of 
National Carbon Company, Inc. 


KEEP YOUR EYE ON THE INFANTRY... 
THE DOUGHBOY DOES IT! 


160 













That brilliant experiment with carbon, plus years of research 
by National Carbon Company, Inc., made possible the modern 
brush of high performance... typified in the Pennsylvania's 
crack “Congressional Limited’’ which averages 172 round trips 
from New York to Washington, D. C., ona single set of brushes. 


er companies, mines, mills, factories, chemical plants, 
transportation and communications systems, farms, 
homes, and most of the machines of war. 

“National” brushes—carbon, graphite, electro-graph- 
itic, and metal-graphite —are made in a series of standard 
grades and sizes. Our engineering knowledge, experience 
and research are available to assist in the selection of the 
proper brushes for any type of application. If you have 
not received copies of “Modern Pyramids’—an inform 
tive booklet on brush operation and care—write Nationil 
Carbon Company, Inc., 30 East 42nd Street, New York !/, 
N. Y., Dept. 


NATIONAL CARBON COMPANY, INC. 
Unit of Union Carbide and Carbon Corporation 
tas 


General Offices: 30 East 42nd Street, New York 17, N.Y: 
Division Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
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— true power of 
America is not, as our 
enemies thought, in our great 
factories, our natural resources 
| ...it is in the know-how to 

meet new situations in new 

ways... summed up in a phrase 


known throughout the entire 
world — ‘Yankee Ingenuity!” 


ANKOSEAL multi- conductor 
insulated cables are among the 
most promising of Ansonia 
wat-proven developments. If 


you have, or expect to have, 
a use for electrical cables— 





CHECK ANKOSEAL! 












THE BRICKS AR 
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At Ansonia, for example, war 
found us with no experience 
in making cables of the exact 
type required by the Army and 
Navy, with their unique speci- 
fications. Yet we have produced 
them in staggering quantities 
—which, like their exact 
nature and use, must remain 
secret. But we can say that re- 


quirements were not only met 
but that one new and particu- 
larly vital kind of cable was first 
produced here at Ansonia — 
in an old brick building typical 
of the Naugatuck Valley. This 
type of thinking and action 
continues to be available to our 
forward-looking government 
in war, to industry in peace. 


THE ANSONIA ELECTRICAL COMPANY 


Specializing in “Ankoseal” a Thermoplastic Insulation 
§ 


ANSONIA ¢ CONNECTICUT 





A Wholly-Owned Subsidiary of 


NOMA ELECTRIC CORPORATION 


GENERAL OFFICES e NEW YORK, N. Y. 


—In peacetime makers of the famous Noma Lights—the greatest name in decorative 
lighting. Now, manufacturers of fixed mica dielectric capacitors and other radio. radar 


and electronic equipment. 
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- HOW CLOSE 


are “close tolerances’ 
in laminated plastics? 


fd@emns 


- 


Ultimate “close tolerances’’ on holes in parts made from sheet; 





Exercising extreme care in the making of | are, however, the “ultimate” close toler- 
tools, and in the machining of the material; ances which the plastic nature of Dilecto 
and with close individual inspection of — will allow regardless of any further care or 
finished parts, the following tolerances may time which might be given to making of 
be achieved when drilling or punching tools and fabrication. To hold these toler- 








holes in Dilecto laminated plastics. These ances costs are increased substantially. 
DIAMETER OF HOLE DRILLING *REAMING PUNCHING** 1/16 STOCK | PUNCHING** 3 /32 STOCK j 





Up to 4%" -002 +003 -001 +4001 a 

Y," to Vy" -002 +003 -0015 +0015 " 

"to 1” -002 +005 -002 +002 : 

1” to 2” -010 +010 -0025 +0025 -008 +008 - 
*Reaming is not recommended as a general practice on Phenolics and never ** Allow .003” per inch on hole center distances for shrinkage cue to news t 
on holes running parallel to the laminations. Holes over 1” are bored. sity to heat stock. k 
to 

FOR DESIGN ENGINEERS... PRODUCTION AND BUYING EXECUTIVES . 
~, —— Dl 


@ When ordering Dilecto laminated plastics to be fabri- 
cated in your own shop ... give full details of the fabri- 
cating problem so the most suitable form and grade of 
Dilecto will be furnished... when fabricated parts are 
ordered, B/P’s should first be submitted for study by 
C-D Engineers... who can often suggest modifications 
which will result in lower production and die costs... 
for complete design data send for bulletin FP. 


DISTRICT OFFICES: New York - Cleveland - Chicago - Spartanburg, S. C. 
West Coast Rep., Marwood, Ltd., San Francisco - Sales Offices in principal cities 





ae Miacnid 2 ae? 


Established 1895.. Manufacturers of Laminated Plastics since 191I—NEWARBK 15 « DELAWAR! 
el : 
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Cooper Made President 
of Montclair Engineers 


Arch J. Cooper, assistant manager 
of the New York district of the Allis- 
Chalmers Manufacturing Co., has been 





elected president of the Montclair So- 
ciety of Engineers. 

Other officers elected include: vice- 
president, Theophilus F. Barton, com- 
mercial vice-president of General Elec- 
tric Co., New York; secretary, Clarence 
K. Hood, manager of sales, Worthing- 
ton Co., New York and treasurer, Rob- 
ett B, Litchfield, New Jersey Bell Tele- 
phone Co. 

A graduate of Sydney Technical Col- 
lege, Sydney, New South Wales, Aus- 
tralia, in electrical engineering, Mr. 
Cooper entered the student course at 
Allis-‘Chalmers in 1909. After serving 
as erecting engineer in the Chicago dis- 
trict, he entered the sales organization 
in Boston territory in 1913, handling 
the major power equipment throughout 
New England. It was in 1919 that Mr. 
Cooper joined the Allis-Chalmers sales 
staff in New York. 


> E>warp C. Fares has been appointed 
assistant to the president of the Amer- 
wan Welding & Manufacturing Co., 
Warren, Ohio. Mr. Fales was formerly 
identified with Sylvania Electric Prod- 
uets Inc., Salem. Mass., in the capacity 
of assistant to the general manager of 
operations. Prior to that he was asso- 


. 








ciated with the Carnegie-Illinois Steel 
Corp. at Pittsburgh as an industrial en- 
gineer. Born in Vineyard Haven, Mass., 
Mr. Fales was graduated from the Mas- 
sachusetts Institute of Technology. 


> A. E. Smiru has returned to the posi- 
tion of advertising and publicity man- 
ager of the Central Maine Power Co. 
at Augusta, following about two years’ 
service with the OPA in Maine. 


W. D. Little Elected Head 
of Hoskins Manufacturing 


W. D. Little, who has been vice-presi- 
dent and sales manager of the Hoskins 
Manufacturing Co., Detroit, was re- 
cently elected president and general 
manager, succeeding the late A. L. 


' Marsh. 


Following graduation from McGill 
University, Montreal, in 1907 as an elec- 
trical engineer, Mr. Little spent five 
years with Westinghouse in the sales 





department. He joined Hoskins in 1912 
as sales manager, was named a direc- 
tor in 1930, and vice-president in 1940. 
In his new position as the company 
head, he still is in charge of sales. 

In addition to the election of Mr. 
Little, announcement was made of the 
appointment of A. G, Melcher, general 
superintendent, as a vice-president and 
of A. B. Tilton, production manager, as 
a director. 
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B. C. Russell Appointed 
_ General Superintendent 


B. C. Russell, formerly assistant gen- 


eral superintendent of the Idaho Power 
Co., has been appointed general super- 
intendent of that utility, to succeed the 
late R, B. King. 

Mr. Russell has been engaged in 
power company work for 33 years. A° 
graduate in electrical engineering from 
the University of North Dakota, he went 





west to work during the summer of 
1911 for the Idaho-Oregon Light & 
Power Co. His first work was as a 
ground-man with a line construction 
crew. He was then assigned to dis- 
tribution and transmission construction, 
and the following year was transferred 
to power plant operating work, and later 
to power plant construction work. 
During the reorganization period 
which resulted in the formation of the 
Idaho Power Co., Mr. Russell went to 
Boise in 1914 to work first for the re- 
ceiver of the Idaho Railway, Light & 
Power Co. and later for the Electric 
Investment Co. With the organization 
of Idaho Power in 1916, he became an 
assistant to the superintendent of power. 
Mr. Russell was made assistant super- 
intendent of power in F919; superin- 
tendent of power in 1921, and assistant 
general superintendent in 1943. 


> FE. N. Horsey has been appointed gen- 
eral superintendent of the B. C. Electric 
Railway Co. on Vancouver Island, to suc- 
ceed George M. Tripp, retired. Mr. 
Horsey joined the B. C. Electric organ- 
ization in 1911] as assistant engineer at 
Victoria. Two years later he was ap- 
pointed resident engineer there, being 
placed in charge of street railway con- 
struction and maintenance. In 1918 
his duties wére enlarged to embrace the 
construction and maintenance opera- 
tions of the hydro system of the sub- 
sidiary company, the Vancouver Island 
Power Co. and he continued in that ca- 
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duct system. 


wastes. 


ORANGEBURG STANDARD 
for installation with 
concrete encasement 


ORANGEBURG NOCRETE 
for installation without 
concrete encasement 
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THE FIBRE CONDUIT COMPANY »* 


GENERAL ELECTRIC SUPPLY CORP. Distributors 


CRANCEBU 





ee of cables in 


ORANGEBURG ducts assures longer cable life and re- 
duces cable failures by protecting sheath these 5 ways: 


@ Low Pulling Tensions — When cables are pulled into 
ORANGEBURG ducts, the low coefficient of friction keeps ten- 
sion low in sheath and conductor, making longer pulls possible. 


& Minimum Cable Sheath Abrasion—Installed cables creep and 
move with load variations. In ORANGEBURG ducts the danger 
of-abrasion and scoring of the sheath is kept to a minimum. 


& Protection From Ground Water Infiltration—With their tight 
taper sleeve joints and impermeable wall, ORANGEBURG ducts 
go far to prevent entry of corrosive ground waters along the 


} Non-Corrosive — ORANGEBURG ducts are composed of ma- 
terials which will not injure cable sheath. On aging, they do 
not produce reactions which might cause sheath corrosion. 


oe Non-Corrodible—ORANGEBURG ducts are themselves resistant 
to the destructive action of ground waters and industrial 


Here Are Other Important Features of 
Orangeburg Fibre Conduit: Ease and 
economy of installation with versatility 
of layout. Standard service fittings 
which avert costly delays in field con- 
struction. 

ORANGEBURG’S “know how” is backed 
by 50 years’ experience in the electrical 
conduit field. 

Write for new Catalog No. 49. 


ORANGEBURG, N. Y. 


GRAYBAR ELECTRIC Co., INC. 
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pacity, immediately under Mr. Ty 
until 1938; when he was appoints 
manager of the light and power 
partment. In his new position Mr. Hy, | 
sey assumes the supervisory duties t 
linquished by Mr. Tripp with ‘Fegard y 
company engineering and tr 

tion affairs on Vancouver Island 
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Makes New Appointmer E 
in Appliance Divisig 








Announcement has been made by 
M. Kelley, appliance sales manag 
Frigidaire Division of General Moun 
Corp., Dayton, Ohio, of the appoi 
ment of F. H. Peters as managep 
range and water heater sales; Jj 
Rushton as manager of public ufiij 
sales and J. A. Mitzelfelt on specialg 
signment in appliance sales. Mr. Petey 
Mr. Rushton and Mr. Mitzelfelt hap 
been members of the Frigidaire orga. 
ization for a number of years. = 

Mr. Peters has been in charge @ 
range and water heater promotion sing 
Frigidaire first started manufactur 
these appliances in 1937. He has had 
broad experience covering 20 years in 
advertising, sales management, sie 
promotion and public relations. Ty 
several years prior to the war, Mr, Pe 
ers was assistant sales planning ma 
ager on all Frigidaire appliances, mm 
recently he was assistant manager 
industrial relations, moving from? 
position to his new assignment. 

Mr. Rushton has spent most of 
life in the public utility business. Am 
obtaining experience in various depatt 
ments of the Philadelphia Electric Co, 
he was made sales promotion manager, 
including the direction of sales person M 
nel. In 1937 when the Frigidaire Dm @ , 
sion began the production of ranges, he or 


































































, joined Frigidaire as manager of Tange ur 


sales and held that position until the di 

cessation of production. In 1942 he be 

came field service engineer in the Wat 

Contracts Division, serving in that @ 

pacity until his recent appointment 

Mr. Mitzelfelt has had wide exper 

ence in the sales and merchandisil 

field with Frigidaire before 

his new position. He was serving # 

assistant appliance sales manager wi 

the war broke out, at which time? 

became associated with the War ' 

tracts Division. 
k 
n 
P 
a 
a 
r 






> Harorp E. Batey, in charge of the 
new business department of the Gree 
field office of the Western Mast 
chusetts Electric Co., has been # 
pointed Easthampton district super 
tendent of the company with headqu ) 
ters in the latter place. Mr. 
joined the company in 1926 as @ me | 
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Mobile units for loading scrap into gondola cars. Boom 
can be retracted and lowered to enter box cars for loading 
or unloading finished material. 36-volt power-generating 
unit on truck crane supplies direct current for this 29-inch 
diameter magnet. ‘‘Lift’’ and ‘‘Drop’’ push buttons are 
conveniently located adjacent to operator. 


Road-sweeping magnets for removing puncture-producing 
material from highways, parking lots around industrial 
plants, etc. Also efficient for clearing airfields of shrapnel 
Similar tire-damaging material. Gas-engine-gener- 
ator set, on truck, supplies voltage for these 3 Type M 
Magnets which cover 8-foot wide section of roadway. 
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Getting Things Done Quickly... 
FLOOR-SWEEPING — MATERIAL-HANDLING — ROAD- = 
SWEEPING OPERATIONS WITH EC&M MAGNETS 


For lifting castings or 
forgings onto machine 
tool beds—reaching into 
remote corners of a 
plant, this 29-inch 
magnet receives 
power directly from 
crane truck (right). 


“~ 


Where large tonnages are handled, the EC&M No. 6D, 65- 
inch diameter magnet is available. Especially suited for 
open hearth stockyards—for shipboard use to reduce han- 
dling time in ports. EC&M Circular Magnets come in 10 
sizes for all industrial needs. Bulletin 900 gives complete 
data and shows many interesting installations. Bulletin 
910-2M gives road-sweeping magnet information. Ask 
for your copies to-day. 


THE ELECTRIC CONTROLLER & MFG. CO. 


2698 €..732n. STREET CLEVELAND 4, OHIO 
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Erecting 4 230KV single-cireutt 
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tion crew placing stee ona U 
single-circuit, dead-en 7 
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tower of the rotated tyP® 


Twin transmission-line towers 
d to side-hill déscent. 
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a HE Pacific Northwest’s major power systems—now 
nalts and pooled as a war measure—pro- 
vide a vast reservoir of electrical energy, each “kilowatt- 
. hour” of which is effectively made to serve the tre- 

mendous load-demands of countless industries, homes 
and irrigation projects now playing a vital part in the 
giant production needs of a nation at war. 

The Grand Coulee and Bonneville Dams, which har- 
ness the flow of the mighty Columbia River, constitute 
the major block of generation for this vast Northwest 
system. These notable projects with their integrated 
transmission-lines for power distribution are outstand- 
ing examples of America’s engineering resourcefulness. 
Planned and built prior to Pearl Harbor, they now stand 

_the nation in good stead, putting vital electrical power 
to work on war production. 

American Bridge shared extensively in the structural 
steel requirements of these projects.-As subcontractor 
to Columbia Steel Company, it fabricated and erected 


The mighty Columbia is harnessed by the Bonneville 
(pictured at the left) and Grand Coulee Dams to now 
generate over a million KVA with an ultimate capac- 
ity of over two million. Construction of Bonneville 
and Grand Coulee was under the direction, respec- 
tively, of the U. S. Army Engineers and the U.S.A, 
Bureau of Reclamation. 


the huge, vertical-lift gates for the spillway of Bonne-' 
ville Dam. For.Grand Coulee, it furnished not only the 
giant, spillway drum gates that rise as they roll, but also 
penstock gates, power house framework and other mis- 
cellaneous steel parts. : id 

And many of the transmission lines radiating from 
these two sources of power are carried on American 
Bridge towers of rotated and special types. Scaling the 
heights and cutting great swaths through forested river 
bottoms in their traverse of the rugged, virgin country 
of the Cascade Mountain range, they were engineered 
for heavy-duty service under extremes of climatic con- 
ditions, and tailored to hazardous side-hill and rocky 
butte formations. 

Today, American Bridge Company’s resources are en- 
gaged in all-out work for our nation at war. Tomorrow, 
we shall enter the peace prepared with greater facilities 
and capacity than ever to meet the needs of the postwar 
program of power development. 


AMERICAN BRIDGE COMPANY 
General Offices: Frick Building, Pittsburgh, Pa. 


District Offices in: Baltimore - Boston + Chicago - Cincinnati - Cleveland - Denver 


Detroit - Duluth + Minneapolis - 


New York - Philadelphia - St. Louis 


Columbia Steel Company, San Francisco, Pacific Coast Distributors 
United States Steel Expert Company, New York 
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reader. He succeeds War 
The , WHEELER, district superintendent 
° about 13 years, who has resigng 


enter private business, CHartge 
Hame_t has been appointed adver 
manager of the western division $f 
company, with headquarters at 
field, following connections in | 
lines of business. 


> Ovin W. EsHpacu, dean of engi 
ing at Northwestern Technological 
stitute, Evanston, Ill, has been elec) 
chairman of the 1945 Washingie 
Award Commission of the Weg 
Society of Engineers, Chicago. 


> L. I. Kiinxer has resigned ag 
erintendent of the Garrett, Ind, 
utilities, after serving in that capagiy. 
for the past 20 years. RatpH Gag 
WALT, formerly chief lineman, . 
named his successor. 


International Utilities Corp., 


to Improve Your Products » > Cec. P. Stewart, a dived of ; 


Ms elected chairman and president of 
to Increase Your Production sunpeny ts 2 toscnt Seog 
board of directors. He succeeds W, B, 
Yeager, resigned. A. D. McNas, alga 
to Lower Your Costs director, was elected executive vee 
president of the company. 


You need the best lighting — and the best 
lamps. "Round-the-clock emergency production 


; > F. R. Georce, engineer of electr i F 
has proved that beyond all question. operation, Pacific Gas & Electric Coy 


CHAMPION’s superbly equipped factory and San Francisco, Calif. has been 
pointed superintendent of the nort 


engineering organization concentrates on the pro- area of the company’s territory. aaa 
duction and service of Fluorescent and \Incandescent SMALLEY, formerly general superit- 


Lamps for indust oe tendent. of the San Joaquin Power di 
ihe tS: vision of the company, has been ap 
CHAMPION’s trained field men cide prompt pointed superintendent of the cent 


and expert assistance on industrial lamp or light- area. 
ing problems. 
CHAMPION’s efficient producing and distrib- > Dr. W. L. Everitt, well-known i 


/uting set-up assures lowest cost, lamp for lamp, elec iadluane ine aa ae 
lighting performance and quality considered. partment of electrical engineering af 
There is a competent and experienced supplier of on oe toa ke aceeeeee Bec 
: veritt has been directing im 
Champion Lamps near by — ready to meet your. davch tok’ thie “Aisa oe Woskitigio 
particular lighting needs with intelligence and since early 1942, he was granted afi ar 
understanding. tomatic leave of absence from Illino® 
to continue his Army work and will 
up his duties at the University imme 
diately on release from war § 
Prior to going to the Army as 
operational research in the olce @ 
the Chief Signal Officer, Dr. Evert 
had since 1934 been professor of eee 
trical engineering at Ohio State Um 
versity. Formerly he had been m8 


ee ne oe gan 


! aie the author of several books and a1 
e secede UE si huse ue ber of technical magazine articles 


eo G | say, , 
Sekt se o- I wee ee eee Ge ee ee ee ee ee ee. radio and telephone communicati¢ 


ne 
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Why fem buks Wd Lag! 


Postwar lighting will keep thousands of “Jims” cury vapor and fluorescent lighting—plus color 
from accidents caused by inadequately lighted code safety painting—will do much to reduce 
floors and machinery. Jim won't trip over an 


industrial accidents — and increase manhour 
obstruction that's Properly illuminated ~ and output. 
color coded to catch his eye. ~ 


In readying your plant for stiff, peacetime 
Skillful combination of incandescent, mer- operation, be sure to consider Better lighting. 
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THERE’S A MAN on your staff who draws no salary—yet is always ~ 
willing to consult with you. He's your local power company’s 
lighting engineer. He likes to work 10 his shirtsleeves—gettung 


down to cases as to exactly what types of lighting 


.« placed where FASTEST SOURCE OF 
--. will do the most effective lighting jobs in your pla 


a at. BETTER LIGHTING 

He’s concentrated on this problem for many years—has most of 

the answers at his finger tps. Why not tap his knowledge now? FACTS IS Y OUR LOCAL 
air 

conditioning, improved power distribution methods, the electric power COMPANY 


eS 
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And when the time comes to install better, safer lighting, 
and electronic cost-cutters evolved during the war... remember 
Roebling as wire specialists—your logical, single source 


of all the 
wires and cables required in your modernization program. 


moran 


JOHN A. ROEBLING’S SONS COMPANY, Trenton 2, New Jersey 
Branches and Warehouses in Principal Cities 


{) ROEBLING 


PACEMAKER IN WIRE PRODUCTS 
Wire Rope and Strand - Fittings + Slings - 
Rolled Strip - High and Low Carbon Acid and Basic Open Hearth Steels - Round 


ond Shaped Wire - Electrical Wires end Cables - 
Aircord, Swaged Terminals and Assemblies 


omemereinnseameaa 


easel 
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Aerial Wire Rope Systems + Cold 


Wire Cloth and Netting 
Suspension Bridges and Cables 


stvial load build- 
PCT nadia ine 
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if efforts. 
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Get this NEW 


CATALOG | 


of 


REG. U.S. PAT. OFF, 


She een 
SU 


This new catalog, just off the press, pictures and 
describes the complete line of DUGAS hand and 
wheeled extinguishers and accessories. It explains the 
effectiveness of patented PLUS-FIFTY DUGAS Dry 
Chemical, the extinguishing agent, and the ten im- 
portant DUGAS features. 


This catalog should be in the files of every person 
who has anything to do with fire protection. Request 
a free copy today on your firm stationery. 


District Offices and Distributors 
in all important trade centers. 





CRU ee Re ee 





DUGAS DIVISION 
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has served as research and congpii 
engineer to the American Telephone § 
Telegraph Co. and various mannfagty,. 
ing companies, and is the inventor of » 
number of electronic devices, He js; 
fellow of the American Institute 
Electrical Engineers and has just been 
















































‘elect@d president of the Institute af 


Radio Engineers. As head of ‘the depar. 
ment of electrical engineering, h. 
Everitt will succeed Prof. Ellery } 
Paine, whose retirement was announes 
recently following 37 years with that ¢. 
partment and 23 years spent as its head, 


> Ernest C. BRELSFORD, who has beep 
connected with the treasurer’s depart. 
ment of the Weston Electrical Instr. 
ment Corp., Newark, N. J.; has beep 
promoted to the position of assistan 
treasurer. 


> Joun T. Ursan has been appointe/ 
general appliance manager of the Wey. 
inghouse Electric Supply Co., wih 
offices in New York City. Forme 
manager of the Indiana division of tlk 
company, Mr. Urban replaces HaroldB, 
Donley, who was recently appointed 
manager of the new Westinghouse radiy 
receiver division. 


P ArtHuR W. Koenic has been ap 
pointed to the engineering staff of the 
Roller-Smith Division, Realty and h- 
dustrial Corp., Bethlehem, Pa., as elec- 
trical engineer in charge of inspection, 
Mr. Koenig was formerly electrical e- 
gineer in charge of production of de 
gaussing equipment in the Bureau of 
Ordnance, Navy Department, Washing- 
ton, D. C. After his graduation from 
Purdue University in 1930, Mr. Koenig 
was an electrical engineer on the tech 
nical staff of the Bell Telephone Lab 
otatories, New York, until he joined 
the’Navy Department in 1941. 


> Mark A. Princ, since 1942 in charge 
of experimental testing and special test 
equipment developed at the West Lyin 
(Mass.) works of the General Electre 
Co., has been named assistant designing 
engineer of the aeronautical instrumetl 
engineering division, in charge of the 
gyroscope section. He entered compa 
service in 1930 in the works laboratory, 
and from 1932 to 1935 attended the Us 
versity of Colorado. After graduation” 
electrical engineering Mr. Princi ® 
turned to the West Lynn _ laboratom, 
later working on meter testing de 
ment with T. A. Abbott, which res 

in a major change in technique. Rose 
G. BALLARD, since 1940 connected 
the instrument engineering section # 
the West Lynn factory of General Elet 
tric, has been appointed assistant | 
signing engineer of the aricraft instr 












a New Extruded Plastic Tubing 


Excerpts from the E.T.L. report covering tests made on 
Natvar No. 400 in accordance with A.S.T.M. Standards. 


DIELECTRIC STRENGTH — AS.T.M. D350-43 FLAME RESISTANCE — D350-43 


Average volts per mil: At 28°C — 1090 Burned about % iri. in 10 to 15 seconds and then went 


At 85°C — 700 out. Three tests were made. 
Wall thickness: .0235 . 


DIELECTRIC CONSTANT AND POWER FACTOR EFFECT OF CHEMICALS 


Dielectric constant at 29°C and relative humidity 60% Effect of 7 days immersion in solvents at room tempera: © 
At 60 cycles: 8.15 ture; average of 3 tests in each solvent: 
Atl megacycle: 4.55 Change in. dimensions 
Power Factor: At 60 cycles: .056 Change in weight Per cent of dimensions ~ 
At 1 megacycle: .064 Per cent of of specimen as received 
Solvent weight of speci- Outside 7 
ARC RESISTANCE _— AS.T.M. D495-42 men as received Length diameter Thickness 
A — 135 second S percent 
PASREE 75} 97 ROO sulfuric acid + 0.41 none none none 
OIL RESISTANCE — AS.T.M. D295-43T 1 percent 
“Turbol 10” at 105°C was used. After 15 minutes im- potassium : 
mersion there was no apparént change in the tubing. hydroxide , none none none 
After 24 and 48 hours there was no sign of change in Ee hol . +2.6 none none 
the tubing. Three separate tests were made. y! Alcoho les none none none 
"a P Benzol . +66 +109 —24.0 
HEAT ENDURANCE — AS.T.M. D350-43 


After 7 days at 125°C the tubing did not crack or WATER ABSORPTION 


54 


otherwise fail when bent 180° around a Ys” mandrel. Average of 5 tests 


TENSILE STRENGTH AND ELONGATION Water absorption, per cent by weight of dry 
At 200% elongation: Average 1980 Ibs. per sq. in. specimen 0.63 
At Maximum: Average 2870 lbs. per sq. in. 


Total elongation: 350% Soluble matter, per cent by weight of dry specimen 0.01 


Total water absorption, percent by weight of dry 
LOW TEMPERATURE FLEXIBILITY specimen 


After 3 hrs. at minus 30°F specimens were bent around Change in dimensions: in length 
a mandrel vw” in diameter. There was no sign of in outside diametet 
cracking or other failure. in thickness 


This new tubing is now commercially available for wat 
uses. For further information, write, wire or phone us. 
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io VARNISHED PRODUoTs 


CABLE ADDRESS 
RAND OLPH NATVAR: RAHWAY, N. J, 


* 


NEW JERSEY 
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The easy 0, 2. way to buy 


Now the engineer, contractor, or purchasing agent 
may simplify his work and solve his source of supply 
problem by placing all orders for amy standard or 
special electrical fittings direct with us. We can ship 
from stock or make to your specifications on short 
notice. Get the O. Z. Catalog—a handy buying guide. 


, @ 7056 
ELECTRICAL MFG. CO. 


0.2 262 BOND STREET - BROOKLYN,2 N. Y. 
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ment egineering division, in charge of 
the general instrument section. After 


being graduated in électrical engineer. 


ing from the University of New Hamp. 
shire in 1930, Mr. Ballard entered the 
General Electric test course at Schenep. 
tady, later going to Erie and Pittsfield, 
He left later to join the U. S. Naval 
Reserve and then became connected {fo 
a time with the Hoyt Electrical Instry. 
ment Works, Penacook, N. H. He re 
turned to General Electric in 1936 op 
radio transmitter tests in Schenectady, 
and in 1937 was transferred to the works 
laboratory at West Lynn, soon being as. 
signed to the instrument engineering 
division. 


> Mas. FrepertcK E. ANDERSON of the 
Sacramento, Calif., district, U. S. Army 
Engineers and designer of the recently 
completed floating power plant, the 
barge “Electra,” has been promoted to 
the rank of lieutenant colonel. Organ. 
izer of the F. E. Anderson Co. in 1922 
which designed and installed electrical 
irrigation systems, Col. Anderson joined 
the civilian staff of the Sacramento dis. 
trict in 1926 as head of electrical engi- 
neering and design. A graduate of Stan- 
ford University, Col. Anderson is a 
member of the American Institute of 
Electrical Engineers and the Society of 
American Military Engineers. 


> Ratpo W. Moutron, assistant pro- 
fessor of chemical engineering, Uni- 
versity of Washington, has been ap- 
pointed consultant for the Bonneville 
Power Administration in Portland. As 
consultant to Bonneville’s marketing di- 
vision, Mr. Moulton will conduct re 
search studies looking toward develop- 
ment of commercial uses for mineral re- 
sources of the Pacific Northwest. 


> Cuartes H. Kinzer, Jr., has been 
appointed sales promotion manager of 
the John C. Dolph Co., Newark, N. J. 
Mr. Kinzel was formerly associated with 
the advertising department of the 
Eclipse-Pioneer Division, Bendix Avit- 
tion Corp., Teterboro, N. J. 


> ANDREW ANDERSON, works managef 
of the Monroe Calculating Machine Co, 
Orange, N. J., until he entered military 
service, has been appointed manager 

engineering for the special product 
division of Thomas A. Edison, Inc., a 
West Orange, N. J. Mr. Anderson has 
been released from active military duty. 


> Cc. E. Prass has been appointed dit 
trict engineer in the electrical sales 
division of the Chicago office of Amett 
can Steel & Wire Co., subsidiary 
U. S. Steel Corp. At the same timé 
Victor Siegfried has been named 


succeed Mr. Plass as chief research eo 






ELECTRICAL WORLD © November 11, 1948 


































































Fib 


var 
any 
seve 
cau 
inst 
age 

adi 
Sinc 
and 
one 


side: 
ple: 
This 
But, 


YA 


ELE 


ee eee SS ee 





rT er = ST 





7 PLACES TO USE FIBERGLAS* 






in Motor Insulation... 


1 Fiberglas multiple-wound 
e 


yarn served on wire. 


Fiberglas braided 


ed 


sleeving. 
3 Fiberglas 
* tape. 
On form-wound coils— 
of any span 4 Varnished Fiberglas 
* tape. 
(round or rectangular wire) 


Fiberglas-mica 
combination. 


on 


6 Fiberglas base 
* laminated material. 


7 Fiberglas-impregnated 
* tape. 


Fiberglas is only a part—but an important part—of the 
finished insulation job. It furnishes a stable base for the 
varnish to cling to. If properly applied, Fiberglas outlasts 
any other material in this basic role—especially where 
severe heat, moisture and vibration conditions exist. Be- 
cause it is inorganic, it makes possible longer life for the 
insulating varnish. Fiberglas does not shrink—from heat, 
age or any other cause. Hence, once it is applied, it forms 
a dimensionally stable base for the impregnating varnish. 
Since it does not shrink, windings do not tend to loosen, 
and hence coil insulation is not harmed by movement of 
one coil against another, or against stator iron. 

It is not difficult to apply Fiberglas correctly—if con- 
sideration is given to Fiberglas characteristics. For exam- 
ple: Fiberglas tape “gives” very little (maximum of 3%). 
This produces a coil with an exceptionally “tight wrap”. 
But, on the other hand, care must be taken in wrapping 


FIBERGLAS 


*T. M. Reg. U.S. Pat. Off. 


YARNS . 


TAPES «+ CORD 
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SLEEVING ° 





sections of coils that must be bent or twisted severely, 
otherwise the bending might tear or break the tape. 

Fiberglas is rolling up new performance records every 
day in “tough” motor applications where even other in- 
organic insulating materials are comparatively short-lived 
. .. All forms of Fiberglas electrical insulation are avail- 
able for immediate delivery. Ask your distributor or write 
Owens-Corning Fiberglas Corporation, 1858 Nicholas 
Building, Toledo 1, Ohio; in Canada, F iberglas Canada, 
Litd., Oshawa, Ontario. 


WHAT IS FIBERGLAS? Fiberglas is an electrical insulation 
made up of fine, strong glass fibers which are twisted into 
yarns and wrapped around wires, woven into tapes and 
cloths, imbedded in plastics, braided into sleeves, twisted 
into cords—to give all the forms of insulation required in 
electrical equipment. 





ELECTRICAL 
INSULATIONS 





CLOTH AND OTHER FORMS 
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KLEIN quay 


PROVES ITSELF 
ON THE TOUGH JOBS , 



















If you have ever been up on a 50-foot 
stick with a winter wind whistling around 
your ears... if you have ever had to 
work on tough-stranded cables, or heavy 

; insulated wire under these conditions, 
you know how important good equip- 
ment is. 

Tough jobs are the best laboratory to 
test the true quality of tools and equip- 
ment, and in this laboratory of actual 
use, Klein’s have been proving their 
high quality “since 1857.” 

Men on the pole recognize the impor- 
tance of quality pliers and wrenches, 
safety straps and belts, grips and con- 
nectors—that’s why you will find so 
many “linemen are Kleinmen.” 


ASK YOUR SUPPLIER 


Foreign Distributor: International Standard 
Electrical Corporation, New York 


This book on the careand safe use of tools 
will be sent without charge upon request. 


Mathias ome 1@ OD Ty RB 


eB: CHICAGO 16 ILLINOIS 
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gineer of the electrical cable works x 
the company’s South Works in Worggs. 
ter, Mass. Mr. Plass has been aggo. 
ciated with American Steel & Wire singe 
1937. Mr. Siegfried has been an jp. 
structor in electrical engineering 
Worcester Polytechnic Institute singe 
1933. 


> Lioyvp M. RessaMen, formerly map. 
ager-engineer of the city water and light 
plant at Jonesboro, Ark., has been made 
secretary-treasurer of the Barton-Mans. 
field Co. in Jonesboro. 


> Morris H. Cook has been appointed 
director of specialty products develop. 
ment of Bell Telephone Laboratories 
and will be responsible for the Labor. 
atories’ overall program in that field 
Mr. Cook was formerly connected with 
the Hawthorne Works of the Westem 
Electric Co., where he was °superin- 
tendent of manufacturing engineering, 
An electrical engineering graduate’ ‘of 
the University of Illinois, Mr. Cook had 
experience in several companies when 
he became identified with Western Elee- 
tric in 1926. He progressed through 
various responsibilities to become sup 
erintendent of manufacturing engineer 
ing, first in 1940 for station apparatus 
and then in 1941 for the special appar- 
atus shops at Hawthorne. In that posi- 
tion he had much to do with getting 
large scale production on radars, quartz 
crystals, and other special devices for 
the armed services. 


> ComMANDER JoHN R. MILLARD, 
R.C.N.V.R., has been appointed. vieé 
president and chief engineer of Burlec 
Limited, Toronto, Canada. For the past 
year Commander Millard has been serv- 
ing at Naval Service H.Q. as director 
of technical research. He has resigned 
from the Naval Service to take up his 
appointment with Burlec Limited. Com 
mander Millard is an engineering grad- 
uate of the University of Toronto, Prior 
to his enlistment in the Naval Service 
in 1940, he held the position of design 
engineer with the Burlec organization. 


> Joun A. SARGENT, formerly assistant 
manager of the Menominee and Marit: 
ette Light & Traction Co., a subsidiary 
of the Wisconsin Public Service Corp. 
has been appointed planning engineet 
for Ansul Chemical Co. and its Dugas 
Division. Mr. Sargent has been @ 
pointed to coordinate the ace of 
the various Ansul departments: Mr. Sat 
gent had been with Wisconsin Publi 
Seteo since 1920, except for a pet 
of four years, 1924 to 1928, during 
which time he attended the University 
of Wisconsin where he obtained a 
gree in electrical engineering. 

































THE ROCKBESTOS CONSTRUCTION 
that provides long wire life 


| PROTECT 

; YOUR 

| OPERATING 
‘| INVESTMENT 


Rockbestos A. V. C. Power Cable, at left, 
and similarly insulated Motor Lead Cable 
(National Electrical Code, Type AVA) has 
a@ maximum operating temperature rating of 
110° C. (230° F.) and this permanently in- 
sulated construction: 


1 A tough, rugged asbestos braid, tesistant 
to heat, flame, moisture, oil, grease and 
corrosive fumes, 


2 Outer felted asbestos wall, impregnated 
with heat, flame and moisture resistant com- 
’ pounds, serves as an effective barrier against 
high ambient temperatures and flame. 






3 Lubricated varnished cambric for high 
dielectric strength and added moisture 
resistance, protected from heat, flame and 
oxidation between two felted asbestos walls. 


4 Felted asbestos insulation, also impreg- 

nated with heat, flame and moisture resisting 

compounds, withstands conductor heating 

overloads and won’t dry out, bake brittle or 

burn. 

5 The conductor is porwr and perma- 
ic: 


\ : ie nently centered in helically applied insula- 
tion. 
+} One of 122 different wires and cables developed 
3a for severe operating conditions by Rockbestos. 
ah tas ian a= 46 WON’T bake brittle, bloom, burn or rot. 


RESISTS moisture, oil, grease and fumes. 


= ae ews Se lUlUmOlUlC( SOT Umma 
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In Lighting, Power and Control Circuits 


CO ae an. a. ee ae 


en, 


Exposed to High Operating Temperatures Se 





ROCKBESTOS 600 VOLT ALL-ASBESTOS RHEOSTAT 
AND POWER CABLE 


(National Electrical Code, Type AI) 

Sizes No. 18 AWG to 1,000,000 CM insulated with a 
heavy wall of felted asbestos, covered with a rugged as- 
bestos braid finished in black, white or colors. 

Use this power and rheostat cable for wiring 
rheostats, switchboards, elevator and loco- 
motive control panels and electrical equip- 
ment exposed to heat, fumes and fire hazard. 
Also for general open wiring in dry, high 
temperature locations. For solid conductor 
specify Rockbestos Rheostat Wire; Table A. 
















You can practically eliminate shut-downs and 
production delays caused by repeated wire-failures 
by installing Rockbestos A.V.C.—the wire with per- 
manent asbestos insulation—in all electrical circuits 
that run around furnaces, lehrs, kilns, soaking pits, 
or in steam tunnels and other locations exposed to 
heat or severe operating conditions. 

Rockbestos A.V.C. wires, cables and cords have a 
permanent impregnated asbestos insulation that 
stands up under operating temperatures ranging as 
high as 230°F. It is naturally heatproof, flameproof, 
and won’t bake brittle, dry out, crack, bloom, rot or 
swell. It also resists heat, cold, moisture, oil, grease, 
alkalies, corrosive fumes and other destructive ele- 
ments and gives trouble-free service where other con- 
structions fail. 

Protect your operating investment. . . install 
Rockbestos A.V.C. in lighting, power and control 44 
circuits operating in hot-spot locations. 122 con- A@jyaNEEe 
structions give you a wide range of selections to Bim@atee 
meet your specific requirements. When ordering or Wa@® 
inquiring, please furnish priorities information re- X 


quired under CMP regulations. For complete infor- " 

mation and samples, write nearest branch or: ee 

ROCKBESTOS PRODUCTS CORPORATION 
966 Nicoll St., New Haven 4, Conn. 


NEW YORK, BUFFALO, CLEVELAND, CHICAGO, PITTSBURGH, ST. LOUIS, 
LOS ANGELES, SAN FRANCISCO, SEATTLE, PORTLAND, ORE. e@ BUY MORE WAR BONDS e 








ROCKBESTOS A.V.C. 600 VOLT CONTROL CABLE 
In one to 19 conductors. Standard stranding AWG 
No. 12—19/No. 26 and No. 9—19/No. 22. Other strand- 
ings furnis 
Designed for use under conditions toosevere 
for control cables with other types of insula- 
tion which deteriorate rapidly when exposed 
to high temperatures. This Rockbestos 
A.V.C. Cable operates without failure under 
the attack of heat, oil, grease or corrosive 
fumes and may be installed in conduit as it 
has ample moisture resistance. 
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The Wire with Permanent Insulation 
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‘Shallcross 


OTHER SHALLCROSS 
PRODUCTS 


Write for literature on 


any type. 
Ayrton-Universal Shunts 
Ratio Arm Boxes 


Secondary Standard 
Resistors 


Multi-Resistance Standards 
Megohm Decade 
Standards 
Decade Resistance Boxes 
Decade Potentiometers 
Heavy-Duty Decade 
Standards 
Megohmmeters 
Megohm Bridges 
Percent Limit Bridges 
Decibel Meters 
Telephone Transmission 
Testing Equipment 
Wheatstone Bridges 
Fault-Location Bridges 
Kelvin-Wheatstone 
Bridges 
High-Voltage Measuring 
Apparatus 
Low-Resistance Test Sets 
Kilovoltmeter Multipliers 
Rotary Selector Switches 
Accurate Fixed 
Wire-Wound Resistors 
Attenuation Pads 


Logarithmic Decade Boxes § 


Portable Galvanometers 


Shallcross Portable 
Kilovoltmeters in types 
up to 30 KV are avail- 
able for rapid delivery. 


From Kilovoltmeter Multipliers to corona- 
protected resistors, Shallcross offers a com- 
plete line of measuring and test equipment, 
as well as many components, all especially 
designed for the high voltages now coming 
into more general use. Much of this equip- 
ment cannot yet be cataloged completely. 
Much more is especially designed to meet 
customers’ specifications based on the 
rapid advancements in radar, television, 
radio transmitting, dust precipitators, power 
transmission, and similar equipment. 

Bring your high-voltage measurement 
problems to Shallcross! 


SHALLCROSS MFG. CO. 


DEPT. EW-114 COLLINGDALE, PA. 


ENGINEERING 


DESIGNING 


MANUFACTURING 


OBITUARY 


David W. Beaman 


David W. Beaman, 71, chairman 
the board of the New Bedford ( 
Gas & Edison Light Co., since 1 
died at his home in that city on Oct 
31. He was born in Cincinnati, 0, g 
was graduated from the Massachus 
Institute of Technology in 1896, Ti 
joined the New Bedford utility in 3f 
and rose to the position of vice-preside 
and general manager, which he held 
many years. In 1933 Mr. Beaman w 
elected president of the company, j 
tiring from that office in 1940. 1% 


> Frank A. TEACH, 52, engineer fort 
Columbus and Southern Ohio Elegt 
Co., Columbus, O., died October 25; 


> Rosert H. Merry, for many 3 
identified with the public utility in 
try in Canada, died recently at” 
home in Toronto, following a leng 
illness. Born in England, Mr, Me 
went to Canada in 1914. He was’ 
merly secretary of the Barcelona 
tion, Light & Power Co., the Me: 
Light & Power Co. and the Mex 
Tramway Co. At the time of his di 
he held directorships with the first’ 
companies and was vice-president | 
the tramway company, with which | 
had been associated for the past # 
years. 


> Frank E. Suumarte, retired vice 
president in charge of legal affairs for” 
the Georgia Power Co., died on Octo 

ber 27 at his home in Sea Island, Ga. 

He was 70 years of age. A native of 

Dalton, Ga., he joined the Georgia 

Power Co. in 1919 as general attorney. 

In 1927 he was promoted to vice-presi- 

dent and held this position until he 

retired in 1936. 


> James J. Burke, 70, president of the 
Salt Lake City, Utah, general con 
tracting firm which bore his name and 
also a director of the Utah Light & 
Traction Co. of that city, died October 
9 after a protracted illness. Mr. Burke 
was born in Pittsburgh, Pa., but had 
been a resident of Salt Lake City since 
1899. He was a graduate of Duquesne 
University. 


> J. E. Wuire, mechanical designing 
engineer in the engineering division 


_the operating department of the South 


ern California Edison Co., died on Ser 
tember 23 after a week’s illness. Mr 
White had spent 23 years in the serr 
ice of the Southern California utility, 
the last four in the capacity of 

ical designing engineer. 
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r us hope that nothing like this ever happens to any 
of yours. 


But any service interruption from any cause may be a 
disaster to people affected. Even a single feeder out of 
service can cause plenty of trouble. 


Mutual interest between you and your public demands 
every possible means of speeding up restoration of service 
~of eliminating any electrical hazard to public safety. 


RCA 2-way radio equipment in your offices, shops, sta- 
tions, and on each of your construction trucks and trouble 
trucks, can be of great emergency value. Such equipment 
provides instantly effective means of initiating and directing 
action to reestablish service — of quickly directing your 
hearest trouble-shooter to any point where a dangerous 
electrical condition may exist. 


BUY MORE WAR BONDS 


Let RCA help you plan an efficient emergency communi- 
cations system now for postwar installation. AM or FM... 


RCA makes both. 


25 Years of Progress 
in Radio 
and Electronics 


Ss 


RADIO CORPORATION OF AMERICA 





ALL FOUR MODELS DESCRIBED ON THIS PAGE ARE NOW AVAILABLE ™ 
FOR TEN -DAY DELIVERY ON PRIORITY OF AA~-3 OR BETTER . 


THE MODEL 710 
VOLT-OHM-MILLIAMMETER 


* Sensitivity |,000 
ohms per volt on 
both A.C, and 
DC. *Direct 
reading. * Com- 
pletely self-con- 
tained. * No ex- 
ternal source’ of 


current required. 


SPECIFICATIONS: 


6 D.C. VOLTAGE RANGES: 0 to 15/60/150/300/600/1500 Volts 
6 A.C. VOLTAGE RANGES: 0 to 15/60/150/300/600/1500 Volts 
7 D.C. CURRENT RANGES: 0 to 3/15/50/150 Milliamperes 
0 to 3/15/30 Amperes 
A.C. CURRENT RANGE: 0 to 3 Amperes 
5 RESISTANCE RANGES: 0 to 1,000/10,000/100,000 ohms 
- 0 to | Megohm 0 to 10 Megohms 


The MODEL 710 comes complete with ‘34° 


cover, self-contained batteries, test leads 
and instructions. Size 6" x 10°' x 10°'. 
Net Weight 11 pounds. Price 


THE NEW MODEL 590 


VOLTAGE TESTER 


Reads Like A 
Thermometer ! ! 
Automatically Indicates— 


@ Whether the voltage is 110, 220, 
440 or 660 Volts. 

@ If the current is A.C. or D.C. 
If the appliance, motor, etc., con- 
nected in the line is " 
Which leg is “grounded”. 
If the frequency is 25 or 60 cycles. 
If the fuse is “blown”. 
When one side of an appliance or 
motor connected to the line under 
test is “grounded”. 
Excessive leakage between a motor 
and a line. 
When a three phase motor is run- 
ning erratically due to “blown” fuse. 


No meter, No switching, No tip jacks. To use: simply connect the needle 
pointed test prods across any line and this truly versatile instrument 
will instantly indicate the Voltage, frequency, type of Current, etc. 
Rugged, dependable and efficient, this amazing electric tester measures 
only 1%" x 5" x 154"" and weighs only 5 ounces. Unlike most electrical 
testing instruments which necessarily require a great amount of care, the 
Model 590 is designed for "bang around" maintenance work, and yet due 
to the unique design it compares favorably in sensitivity with expensive 
metered instruments in that it draws less than | Milliampere of current. 


MODEL 590 comes housed in a beautiful hand- $585 


rubbed, wooden cabinet. Panel is of etched 
steel. Shipping weight 2 pounds. Complete 
with instructions. Only 


THE MODEL 610-B 


MEG-O-ME TER 


A NEW BATTERY-OPERATED J 
NSO Alan TESTER!! © 


INDICATES 
LEAKAGE UP 


200 
MEGOHMS - : 


AT A TEST 
POTENTIAL OF — 


500 VOLTS” 
D.C. 


NO HAND CRANKING: 

The 500 Volt Test Potential is made instantly available b 
throwing the front panel toggle switch. 
DIRECT READING: 


All calibrations printed in large easy-to-read type enak ing : 
exact determination of leakages from 0 to 200 Megohms. 


3 RESISTANCE RANGES: 

In addition to the 0 to 200 Megohm Range which is used fe 
insulation testing, two additional lower ranges are provic 
0 to 20,000 Ohms and 0 to 2 Megohms. 


Model 610-B comes housed in hand- 
rubbed, rugged Oak Cabinet, complete 4 
with cover, self-contained batteries, test 


leads and instructions. Only 


THE MODEL 720 


A.C. AMMETER 


MEASURES A.C. CURRENT UP TO 


200 AMPERES 


4 RANGES: 0 to 10/50/100/200 Amperes 

The Model 720 combines the two most efficient methods of 

A.C. Current. Heavy-duty binding posts on front panel used for 

ing low currents to 50 Amperes. Built-in torroid transformer re 
measurement of currents up to 200 pe without breaking im 
Necessary only to insert either leg of the line through front panel core 
opening. 


Model 720 comes housed in heavy-duty, 
leatherette covered cabinet, complete $ 
with cover and instructions. Size 13" x 


7" x 4¥2"". Price 


Fe 


ee 
BS: 


SUPERIOR INSTRUMENTS CO. a 


Dept. E.W., 227 Fulten Street 


New York 7, New York, 


E 
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Mechanically and slectically operated ie clic , 
board, withdrawable type, for wind-t 
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FOR LASTING, DEPENDABLE SERVICE... 


rely on 


these 6 advantages 
of Transite Ducts 


Inorganic . . . made of an asbestos and 
cement composition compressed under 
great pressure. This provides perma- 
nence and strength. These ducts are 
also immune to rust and rot. 
Permanently smooth bore .. . long 
cable pulls and replacements are made 
easier. Danger of damage to cables is 
minimized. 

Easily and quickly installed . . . long, 
light-weight lengths and simple assem- 
bly method assure rapid, economical in- 
stallation. 

Immune fo electrolysis .. . being en- 
tirely —_—— and non-metallic, these 


1v4\ 


JOHNS-MANVILLE 
TRANSITE CONDUW(T 


Designed for exposed work and for use un- 
derground without a concrete encasement. 


ducts are not affected by electrolysis or 
galvanic action. 


Lower cable temperatures .. . an 
advantage resulting from a relatively 
high rate of heat dissipation. 


Iincombustible . . . won’t contribute to 
the formation of dangerous smoke, 
gases, or fumes. If burnouts do occur, 
these inorganic ducts provide maximum 
protection to adjacent cables and per- 
mit easy removal of damaged conductor. 


For complete details on Transite Ducts, 
write for Data Book, DS-410, Johns- 
Manville, 22 East 40th Street, New 
York 16, N. Y. 


TRANSITE DUCTS 


TRANSITE MOT 


For use in concrete. Thinner walled, other- 
wise identical with Transite Conduit. 
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“‘COMING EVENTS CAST THEIR SHADOWS... .““ 


Over busy cities . . . industrial scenes . . . roll- 
ing farm country . . . wild, wooded regions, 
the shadows of rotary wings will be familiar 
sights . . . as helicopters take their place in 
future air transportation. Today, details of 
helicopter advances in design and in per- 
formance are not available to the public... 
but the progress made during the war, under 
Government sponsorship, promises a prac- 
tical, useful type of aircraft with special fly- 
ing abilities, freeing it from airport limita- 
tions. Kellett’s experienced engineers and 


eae 


te 
am 


production organization look forward con- 
fidently to, the time when the helicopter will 
serve alongside conventional aircraft, in the 
air-minded world of tomorrow. 


SEND FOR INTERESTING BOOKLET 


Are there questions in your mind about what 
the helicopter can do, its capacity, cost or 
speed? Send for “Answering Some Helicopter 
Questions.”” Kellett Aircraft Corporation, 
Dept. E, Upper Darby (Philadelphia), Pa. 


% NUMBER 13 IN A SERIES OF MESSAGES BY KELLETT AIRCRAFT CORPORATION * 


KELLETT 


OLDEST ROTARY WING AIRCRAFT MANUFACTURING COMPANY 
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Glass-to-Metal Seal 
Solves Problems 


The old problem of guarding various 
capacitor and resistor types adequately 
against leaks and moisture is solved by 
a unique glass-to-metal seal pioneered 
and perfected by the Sprague Electric 
Company, North Adams, Mass. In the 
case of capacitors, the usual ceramic 
terminals are supplanted by those of 
glass. These glass bushings are then 
sealed direct to the metal capacitor 
container, and do not require adjacent 
metal rings with “matched” tempera- 
ture coefficients of expansion. On re- 
sistors, the resistance unit is encased in 
a special glass tube which is sealed di- 
rectly to the metal ends. The resulting 
seals make glass and metal a solid, 
integral unit, and are leak-proof, shock- 
proof, and humidity-proof. In addition, 
they protect the component without the 
use of organic bushings or other ma- 
terials which might be attacked by 
fungus. 

Developed by Sprague many months 
ago and supplied in large quantities for 
restricted applications, these glass-to- 
metal sealed units can now be an- 
nounced generally for the first time. 
Far from being mere laboratory curiosi- 
ties, they are produced at better than 
10,000 seals per day, and have proved 
highly efficient, both electrically and 
mechanically. Seal sizes range from 
very small up to 3” in diameter. They 
work equally well on practically any 
metal including steel, brass, and monel 
metal, 


U. S. Rubber Buys Gilmer 


United States Rubber Co. has agreed 
to purchase the assets and business of 
the L. H. Gilmer Co. of Philadelphia, 
manufacturer, among other products, of 
industrial V-Belts. Herbert E. Smith, 
president of the rubber company, who 
made the announcement, said that the 
purchase was made to round out further 
the mechanical goods division of the 
rubber company. He added that no 
change in the management or opera- 
tions of the Gilmer Company is con- 
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ANUFACTURING 


templated. John S. Krauss, president, 
will continue in the active management 
of this business, the major part of 
which is now engaged in war work. 


Plans New Sales Rooms 


Edison General Electric Appliance 
Co. will establish central region sales 
offices and merchandise display rooms 
December 1 in the Merchandise Mart, 
Chicago, according to W. H. BonDur- 
ant, regional manager. When equipment 
is available, the offices will house dis- 
plays of complete “all-electric” kitch- 
ens, complete home laundries, and com- 
mercial cooking equipment. The com- 
pany is engaged in war production work 
at present. The central region includes 
the Chicago sales district, which will 
make its headquarters in the new offices 
under the direction of L. E. Buxton, 
district manager. 


Allis-Chalmers Net — 
Totals $2,654,3% 


Allis-Chalmers Manufacturing Cy, 
net income for the third quarter 9 
1944 was $2,654,384 or $1.33 a share 
on common stock after preferred gto 
dividend requirements had been mq 
and $9,300,000 had been set aside fy 
federal income and excess profit taxes, 

For the first nine months of 1944 jh, 
company’s net income was $6,782,)5 
or $3.51 on the common after preferre 
dividend requirements and a proyisig 
of $27,100,000 for federal taxes, For the 
same period in 1943, the company te. 
ported a net income of $6,186,133, » 
$3.48 a share. 

Billings in the third quarter of this 
year amounted to $97,141,960, as com. 
pared with $100,335,777 in the thin 
quarter of 1943. For the first nin 
months of 1944 the company’s billing 
totalled $273,887,508, as compared with 
$206,498,730 in 1943. % 

Bookings in the third quarter of] 
amounted to $91,944,501, a 
with $140,908,441 in the similar quar 
ter of last year. For the Ist _ 
riods of this year, the bookings 
$236,820,118, while in the first nin 
months of 1943 the bookings amounted 
to $357,786,559. 

Unfilled orders on hand September 
30, 1944, totaled $298,859,524, company 
officials reported. 





REFRESHER PROGRAM—Returned service men of General Electric Co.'s apparatus 
sales division are being brought up to date on the company’s activities since their 
departure for war duties. Recently, R. S. Fifield of the St. Louis office, a forme 
lieutenant colonel in the U. S. Army, visited the Pittsfield (Mass.) plant. He ® 
pictured above at the extreme right with E. J. Allen, who is explaining the intricacies 
of radio noise filters as used in aircraft. Others in the picture, 1. to r., are G. P. 
Vest, chairman of the sales training committee, and E. B. Hanson 
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ALL-PURPOSE 
PORTABLE 
RECORDERS 


will help you keep 
a finger on voltage 
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Your men can mount a Bristol All-Purpose 
Portable Voltmeter on a pole... carry it into a 
cellar or down a manhole... set it on a floor or 
table. . . or mount it outdoors on a building. It’s 
light and easy to carry ...has a weatherproof 
case... and is rugged enough to take the wear 
and tear of constant handling without any inter- 
ference with accuracy. 





Features: 17 lbs. . . . replaceable measuring ele- 
ment... pen arm pivoted at top, pen pressure 
gravity-controlled . . . fine bore platinum tip foun- 


tain pen . . . integral resistors. 
Complete information in Bulletin E1100. 





THREE MODELS 
THE BRISTOL COMPANY, 116 Bristol Road 
WATERBURY 91, CONN. 


The Bristol Co. of Canada, Ltd. Bristol’s Instrument Co., Ltd. 
Toronto, Ontario London N.W. 10, England 


e 


MAKERS OF 


Metameters, Recording Voltmeters, 
Ammeters, Wattmeters, Thermo- 
verters, and a broad line of Auto- 
matic Controlling and Recording 
Instruments. 


One-Pen Inexpensive voltmeter for quickly 
analyzing conditions, investigating complaints, 
making voltage surveys, general testing, etc. 


Two-Pen Records two different voltages simul- 
taneously on one chart. Used for checking balance 
on three-wire systems and to study voltage drop 
) ina section of a circuit. 


Three-Pen Records three different voltages si- 
multaneously on one chart. Used for investigating 
Conditions in polyphase ne-works, for determining 
Voltages at load centers and at ends of feeders. 
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Gives Millions of Accurate 
Repeat Operations to Control 
Time... Temperature... 
Pressure ... Weight 


Utility engineers have found in Micro 
Switch the precise electrical control for 
many exacting applications. Built into tiny 
space Micro Switch has the capacity to 
switch up to 1200 volt amperes at line 
tentials from 125 to 460 volts, A. C 
ach Micro Switch can be counted on for 
a million or more accurate operations. 


Illustrated schematically is a Micro Switch 
which is actuated by the pressure of a liq- 
uid or gas against the diaphragm at desired 
limits of pressure. This is but one of the 
hundreds of uses for Micro Switches to 
control time, pressure, temperature, weight 
or for use with relays and solenoids. 


Micro Switch is the only precision, sna 

action switch which is made universally 
adaptable by a complete line of actuators 
and housings... has the exclusive feature 
of easy replaceability of the switching unit. 


The basic Micro Switch is a thumb-size, 
feather-light, plastic enclosed, precision, 
snap-action switch which meets require- 
ments varying from high vibration resist- 
ance to sensitivity of operating force and 
motion as low as 2/1000 ounce-inches. 

© 1944 









































































Micro Switch Handbook-Catalog No. 60 
contains complete details as to electrical 
characteristics, construction, applications, 
dimensions, and other information. We Ff 
will be glad to mail it to you on request. 
Write for it today. 


FREEPORT ILL. USA., Sales Offices in New York, Chicago 
Cleveland, Los Angeles, Boston, Dallas, Portland, (Ore.) 


Invest in Victory 
... Buy Extra War Bonds 





A good way to tell GOLD SEAL from ordinary 
friction tape is to tear it. See how evenly, cleanly 
it tears, no matter how narrow you want the 
strips! That’s because GOLD SEAL’s fabric is 
as ravel-proof as it can be made. To make work 
easier ...order GOLD SEAL today! A good 
supply house near you stocks it. Every roll is 
cellophane-wrapped and boxed to protect fac- 
tory-freshness. And for tape that meets ASTM 
and Federal specifications, try Diamond Seal — 
also made by: JENKINS BROS. (Rubber Divi- 
sion), 80 White Street, New York 13. 


JENKINS 





FRICTION ° * RUBBER 








) Es FIND MICRO SWITCH 
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Manufacturers Make 
Sales Assignments 


"Electrical manufacturing companig 
have recently made the following ap. 
pointments to their sales staffs: 


Standard Transformer Ce., Warren, Ohi, 
has appointed R. E. Andrew, formerly preg 
dent of the Pennsylvania Oil Co, at Mad 
son, Wis., as its representative in Wigcong 
His headquarters will be at 2412 W, State 
St., Milwaukee, Wis. 

Reliance Electric & Engineering Co, has 
announced the appointment of addition] 
sales representation in western Michi 
M. J. Sandling, formerly vice-president and 
sales manager of the Howell Electric Moton 
Co., has joined Reliance and will make his 
headquarters in the Pythian Building, Kah. 
mazoo, Mich., working under the gener 
direction of J. L. Buell, Jr., who is district 
manager for Reliance in Detroit. 

Railway and Industrial Engineering (,, 
has appointed J. B. Chartrand, Electrical 
Equipment Co., distributors in 


Ohio, as sales representative coveri 
immediate district of Cleveland. The Ee 
trical Equipment Co. has operated: sing 
1940, and under the management of J, 8, 
Chartrand since, March, 1943. 


Yarnall-Waring Co. has announced th 
appointment of F. C. Harry Vaughan to the 
company’s Mid-west sales office in Chicago, 


Philco Corp. has named Fred G, Teufel 
midwestern sales manager of the storage 
battery division which includes supervision 
of offices in Buffalo, Pittsburgh, Cincinnati, 
Detroit, Chicago and Cleveland; R. P. M 
Carmody as sales representative in the 
Buffalo area for the division, with head- 
quarters in the Ellicott Square Building and 
Walter A. Furst district representative for 
the division in the Pittsburgh area, with 
offices in the Oliver Building. 


Joshua Hendy Iron Works has appointed 
Alaska-Pacific Supply Co., 64 Marion St, 
Seattle, Wash., as agent for Hendy marine 
and stationary Diesel engines and parts. 


Starts Making Irons 


Electric flat-irons for civilian com 
sumers are now rolling off the assembly 
line at the Mansfield appliance division 
of the Westinghouse Electric & Man 
ufacturing Co.—the first civilian com 
sumer goods to be made at this plant 
since May, 1942, J. H. Ashbaugh, vice 
president and plant manager, a 
nounced. Two types of irons are being 
made, one to retail at $8.75 which makes 
up about 75 percent of the productioa, 
and the other at $5.95, filling out the 
balance of the quota. 


FM Sets in High Demand 


Nine out of every ten General Electr 
stockholders and radio dealers who 
plied to a recent post-war survey Col 
ducted by the company would like ™ 
buy an FM receiver. This interest in >: 
radio reception was indicated in 
to a questionnaire returned by 1 
stockholders and 1,538 radio dealers. 
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_“This engine has operated efficiently and de- 


pendably since it was installed in 1921—and 
the high quality of Gulf Parvis Oil has been 
an important factor in this outstanding per- 
formance,” says the Superintendent of the 
Southwestern Public Service Company, Mexia, 
Texas. “Proper lubrication has paid us big 
dividends for 23 years—our maintenance costs 
have been remarkably low, and we have a rec- 
ord of uninterrupted service to our customers.” 

There are good reasons for the outstanding 
performance of Gulf Parvis Oil in hundreds 
of Diesel engines. This higher quality lubri- 
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Actual photo of a Gulf Service Engineer consulting 


with Superintendent on Diesel engine lubrication. 


cant is manufactured from selected crude oils 
by the most modern refining methods. And 
built into it is superior lubricating value and 
longer life—two assets that insure less wear, 
lower maintenance costs, and efficient, depend- 
able Diesel operation. 

If you are not one of the hundreds of enthu- 
siastic users of Gulf Parvis Oil, it will pay you 
to investigate—call in a Gulf Lubrication 
Service Engineer and ask him to recommend 
the proper grade to fit your particular require- 
ments. Write, wire, or phone your nearest Gulf 
office today. 


GULF OIL CORPORATION 
GULF REFINING COMPANY 
GULF BUILDING, PITTSBURGH 30, PA. 
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IN PRACTICALLY ALL LINES OF. 
INDUSTRY COFFING HOISTS 
ARE PLAYING A PROMINENT 
PART IN SPEEDING UP 
CONSTRUCTION 
PRODUCTION 


(G p MAINTENANCE 
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Danville, Illinois, U.S.A. 





Field Reports on Business 


Naval repair work is an ever-increasing factor in the electrical business at the 
present time, with Naval awards continuing at a steady pace. Rubber insulated 
wire is in high demand. Plans for the expansion of plants for post-war produc. 


tion are taking shape rapidly. 


NEW ENGLAND 


Plans for the expansion and rearrange- 
ment of plants in this district for post-war 
production are taking shape more rapidly. 
New Departure Co., New Britain, Conn., is 
preparing plans for changes in its South 
Meriden and Bristol plants that will call 
for sizable expenditures for new machinery. 
Logan International Airport, East Boston, 
operated under the authority of the Mass- 
achusetts Department of Public Works, has 
called for bids for installing and ‘maintain- 
ing a restaurant which will involve about 
$3,000 and should promote sales of electric 
cooking equipment and appliances. Bristol, 
Conn., has purchased twenty new fire alarm 
boxes at a cost of $2,471. Nearly 700 tons 
of telephone system supplies were rushed 
into New England by the Western Electric 
Co. in connection with the recent hurricane 
to overcome an overall damage of about 
$1,800,000. About 1,700 poles were down 
according to reports. 

Navy awards continue at a steady pace 
and are confined to many special electrical 
applications. Insulation plate awards are 
being received by Ucinite Co., Newtonville, 
Mass.; flexible shielded conduit, American 
Brass Co., Waterbury, Conn.; frequency 
metering apparatus, J. B. T. Co., New 
Haven, Conn., rubber fillers, Firestone Rub- 
ber & Latex Products Co., Fall River, Mass., 
at $65,550; and pump accessories, Chandler 
Evans Corp., Meriden, Conn., at a cost 
of $57,307. 

Rockbestos Products Co., New Haven, 
Conn., has received a contract for $16,758 
worth of radio hook-up wire and B. F. 
Sturtevant Co., Boston, has sold a group of 
drying fans and control apparatus. Bidding 
is fairly active on radio supplies, commun- 
ication apparatus, and electrically operated 
medical apparatus. A Cambridge, Mass., 
manufacturer has submitted bids on 16 
motor-driven testing metabolism machines. 
Rubber insulated wire is in demand and 
bids are being placed on numerous small 
panel boards and rectifiers. 


CHICAGO 


According to a statement by WPB author- 
ities in Chicago last week a variety of 
obstacles have kept electrical manufacturers 
from producing their full authorized quota 
of electric ranges, electric flat irons and 
small electrical appliances to date. However, 
manufacturers expect to attain their quotas 
before the end of this year, it is reported 
here. Of 88,000 electric ranges authorized 
by WPB only 39,700 has been produced. 
The balance will be scheduled before 
December 31. Similarly, although 1,800,000 
electric flat irons should be available before 
the end of 1944 only 88,000 had been 
shipped up to October 1. A total production 
of $2,600,000 of small electrical] appliances 
has been authorized for the current quarter, 
it was said. 

Production of electric storage batteries 
generally has been sufficient to fill essential 
needs. However, a large backlog of battery 
demand has developed and this will be 
augmented by new automobile manufacture, 
a representative of the battery manufactur- 
ers reports here. Battery manufacturers 
agree that difficulty in obtaining materials 
has been largely alleviated but that labor 
shortages are still a major problem. 
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New plant construction and extension of 
manufacturing facilities in the Chicago are, 
represented an aggregate investment of 
$3,660,000. Included are several post-war 
projects. The October total brings ney 
investment in Chicago area industrial plants 
to $64,927,916 for the first 10 months of 
1944. 

A new boiler and new 2,500 kw. turbo. 
generator has been authorized for installs. 
tion at the generating station of the Fre. 
mont, Nebr., municipal utility. Cost of the 
project is estimated at $428,700. 


PACIFIC COAST 


Naval repair work is an ever-increasing 
factor in Pacific Coast electrical business, 
and quick delivery of parts and equipment 
is essential so as to return ships to cargo 
or transport service, or to the battle line, 

Orders include several sets of marine 
turbine equipment running into several 
million dollars each; a $150,000 assortment 
of motors, controls, and spares for cargo 
carriers; $70,000, of electrical windlasses to 
a locomotive firm; and_ three 5,000 kw. 
transformers for Pacific Gas & Electric Co, 
The Imperial Valley irrigation district is 
purchasing three 2,500 kva. transformers 
and four circuit breakers for El Centro 
installation. 

New major government construction in- 
cludes $5,600,000 of additional storehouses 
for Naval Ordnance plant at Pocatello, 
Idaho; an additional $1,600,000 award for 
new magazines at Port Chicago; and $1, 
000,000 additional for marine rehabilitation 
center at Klamath Falls. 

The long expected shipments of irons 
have reached the coast and were, of course, 
inadequate. However, appliance manufactur. 
ers and distributors are exceedingly active 
in the territory, though their work is neces: 
sarily confined to renewing relationships 
and contracts and preparing for a quick 
breaking future. 


NEW YORK 


New financing publicly offered during 
October set a new high record for any 
month in more than eight years and e& 
ceeded the total for the corresponding 
month of last year by more than 504 per 
cent. Public utility issues accounted for the 
lion’s share of the month’s new financing 
total. 

Civil engineering construction volume 
last week totalled $32,393,000. This volume 
was 46 percent above the total for 
preceding week, but was 8 percent lowet 
than in the corresponding 1943 
according to Engineering News-Recoti. 
Public construction, with an increase of 110 
percent, was responsible for the gain ov 
the preceding week, as private work was 
40 percent lower than the preceding W 
Public work was 35 percent over the 1 
week’s total, but private construction W# 
down 63 percent. The week’s constructi® 
brought 1944 volume to $1,539,149,000 fot 
the 44 weeks, a decrease of 43 percent 
the $2,716,958,000 reported for the come 
ponding 1943 period. ; 

Department store sales rose chart 
October, being 13 percent above the 
level of a year ago, the Federal Resent 
Board reported. 
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Tete yy Hf fl COMPLETE 
ELECTRICAL CONTROL 


At the right are listed various types of Ree RT 


electrical control equipment designed Knife Switchboards Motor Control Switchboards 
and furnished by METROPOLITAN for Circuit Breaker Switchboards Explosion-proof Switchboards 

a. 7 Dead Front Switchboards Laboratory and Test Switchboards 
utilities, industrial plants, large mercan- 


Battery Charging Switchboards Control Switchboards 


tile establishments, and public buildings. Generator and Distribution Switchboards . 


Your inquiries are invited. 


METROPOLITAN ELECTRIC MFG. CO. 


ESTABLISHED 1692 
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f ELECTRIC LIGHTING | 
AND POWER DISTRI- | 
BUTION EQUIPMENT 
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LINE 
PLICE 


Four separate jaws inside the 
argo splice provide a perfect 
‘fit” around the wire; each 
jaw bites into the wire with a 
grip that won't let go. All 
“copper shell, Everdur jaws 
and phosphor bronze spring 
jinsure the durability of this 
greater Fargo gripping power. 
Convenient too. Sag Guide 
/ shows you how much wire 
goes inside the splice, tells 
you in advance the sag the 
line will have after splicing 
. . side holes in the shell 
admit a screw driver tip for 
iquick release of conductors. 
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TRIM INSULATION 
WELL BEYOND 
END OF SPLICE 










=) Made by FARGO MFG. CO. 
© Distributed by 
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PI MILWAUKEE + WISCONSIN. 
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Sees Big Possibilities 
In Mexico Post-War 


Great possibilities for American ex- 
ports were predicted by John W. De- 
Lind, Jr., director of exports, The 
Crosley Corp., Cincinnati, on his re- 
turn recently from Mexico after spend- 
ing several weeks in Mexico City mak- 
ing a survey of that market. 

“Never before, in the history of Mex- 
ico as a republic have its exports to 
the United States been as great in 


-volume as they are today,” Mr. DeLind 


asserted. “Everywhere,” he continued, 
“one sees construction of new business 
buildings, new factories, new apart- 
ment houses, new private homes, new 
highways and new municipal projects 
. . . Unfortunately, the United States 
to whom they (Mexican people) look 
for such equipment as elevators, re- 
frigerators and major household ap- 
pliances has been unable, due to the 
war, to supply their wants. These un- 
satisfied wants represent an accumu- 
lated market awaiting resumption of 
civilian manufacturing in the United 
States after the war. . .” 

Mr. DeLind said that in the past two 
years, the consumer market in Mexico 
has more than doubled, having in- 
creased from 2,000,000 to 4,000,000 or 
5,000,000 persons because of the 
progressive policies of the Mexican 


Government. 
e 


Wholesalers Make Plans 
for Appliance Survey 


The warranties, service and repair 
parts committee of the appliance di- 
vision of the National Electrical Whole- 
salers Association has completed prep- 
arations for a national survey of the 
electrical appliance distributing indus- 
try, Charles G. Pyle, managing director 
of the National Electrical Wholesalers 
Association has announced. 

Purpose of the survey is to determine 
what the chief problems are now, as 
well as those likely to be most trouble- 
some immediately post-war, in the serv- 
icing, repairing and guaranteeing of 
electrical appliances. A comprehensive 
questionnaire is ready for wide dis- 
tribution to the appliance division 
membership of the association and to 
electrical appliance distributors not 
affliated with that division. 


Opens New Sales Office 


Announcement has been made by 
Cutler-Hammer, Inc., Milwaukee, of the 
opening of a sales office at 108 North 
Main St., South Bend, Ind. Terry 
Fisher, South Bend representative, will 
be in charge. 
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For better results 


with ENGINEERING 
problems 


Here are the essential physical and mathe. 
matical principles and methods of attack 
underlying the analysis of many practical 
engineering problems. The book empha. 
sizes basic physical principles and physical 
reasoning and devotes considerable atten. 
tion to methods of attack, the use of ay. 
sumptions, procedures in setting up equa- 
tions, the use of mathematics. as a tool ip 
accurate and quantitative reasoning, and 
the physical interpretation of mathematical 
results. Included are many practical ex. 
amples and problems taken from the vari- 
ous fields of engineering. 


MATHEMATICAL AND 
PHYSICAL PRINCIPLES 
OF ENGINEERING 
ANALYSIS 


By Walter C. Johnson 


Associate Professor of Electrical Engineering, 
rinceton University 


346 pages, 54%4 x 81, 
162 illustrations, $3.00 


This book explains in detail the fundamental prin. 
ciples by which physical problems are 
into mathematical form-and thoroughly covers and 
illustrates actual mathematical methods. 


@ It explains the basic principles by which fun- 
damental physical laws are combined to form 
the equations for physical systems. 

@ It gives in somewhat more detail than usual 
graphical and numerical solutions of differen- 
tial equations. 

@ It considers carefully linear differential equa- 
tions with constant coefficients. 


@ It gives a detailed treatment of the vector meth- 
ods of solving both mechanical and electrical 
systems. 

@ It takes up “limiting-case” checking of equa- 
tions, etc. 


Chapters: The Engi- 
neering Problems; Basic 

Physical Principles: Transient 
and Steady-state ; 
Setting Up Equations; 
Gra) and Numerical 

Solution of Differential 
Equa’ 3 








See this book 
10 days 
on approval 

Simply mail 
this coupon 
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McGRAW-HILL EXAMINATION COUPON 


McGraw-Hill Book Co., Inc. 
330 W. 42nd St., New York 18, N. Y. 


$300 vine .~ cents posta; or 
.00, plus few Be, 
postpaid. (Postage paid on cash orders.) 
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Servants 


a your relatively “rich” electrical 
past—Mr. and Mrs. America—you can soon step 
up and help yourself to more electrical servants. 


But you’d better be realistic. The pretty but 
fantastic ideas dreamed up by magazine and 
newspaper writers will be slow in arriving. Low 
prices are not in sight for California-climate- 
producers for your home, electric eyes to open 
your doors, heat to cook roasts in a minute, 
washers and ironers that are almost human. 


These and a hundred other delightful dream 
bargains have been prophesied only by people 
who don’t have to make and guarantee them. 
The men who must produce them know better. 


Our American manufacturers make the most 
teliable and trustworthy things on earth. (Ask 
our Allies.) You can bet these reputable makers 
will not offer you unproved gadgets. They have 
been all-out on war production and have not 
been able to devote long weary months. to per- 
fecting and proving up the radical new items 
you may be anticipating. 

Instead, they will offer you the latest versions 
of pre-war items, improved and perfected. 
They'll offer you proved items they can stand 
behind, and ler radical new departures work 
ther way slowly, as always, into the future 


[telp Lourself to More 


Electrical 





American scene. So help yourself to electrical 
servants, tried and true—but improved—as soon 
as they’re offered. You'll never regret it, because 
you'll get a big money’s worth—and you'll help 
your country too. 


How You Can Contribute to 
Your Own Prosperity 


The post war prescription for a prosperous America calls 
for full employment. Production lines will start as soon 
as our government feels that the danger period has passed. 
The first products off the production lines will be good 
products. They will bear the name and guarantee of 
reputable American firms. To meet the prescription for 
prosperity these products must be bought. This mes- 
sage is to reassure those who plan to buy or need to buy 
that they will be offered excellent electrical appliances, in 
fact the finest ever built in America. Not to buy when 
you need is to deprive yourself of necessary equipment and 
help slow. up the employment that spells prosperity for all. 


Published in the Interest of a Prosperous 
Postwar America by 


The Washington Post 


Washington’s Outstanding Newspaper 
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SHELDON- ENGINEERED 


LIMITERS 


XTENSIVE damage to second- 

ary cable insulations can be 
eliminated by the proper instal- 
lation of Sheldon Limiters. 


Sheldon Limiters cost 
little more than ordi- 
nary connectors. Their 
installation costs 
(with mechanical 
crimping) are less 
than ordinary splices. 
They are available as 
integral parts of vari- 
ous types of connect- 
ors such as straight 
connectors, taps, lugs, 
crabjoints and  net- 
work protector ter- 
minals. 


SEND FOR BOOKLET 


The Story of Sheldon 
Limiters is told in a 
new booklet: "Protec- 
tion in Every Man- 
hole". This booklet will 
be gladly sent you on 
request on your com- 
pany letterhead. 


SHELDON Service Corp. 
Long Island City, N. Y. 


Will Make Electric Home 
Heating Test in Spokane 


An experiment in electric home heat- 
ing will be tried out during the winter 
in Spokane, Wash., by L. L. Wartes, in- 
ventor of a furnace which he calls the 
heatervoir, with the cooperation of the 
Washington Water Power Co., which 
has loaned the services of a research en- 
gineer and some idle equipment. 

“The principle,” said Wartes who has 
held patents on the furnace since 
1923, “is to use surplus electricity from 
11 p.m. to 3 a.m. in heating a sealed 
water tank, containing 700 gallons or 
about 4,500 pounds of water under 
100-pound pressure. 
when the vent is opened is expected to 
heat the house at a controlled temper- 
ature until the next night. It will also 
wash the circulated air and can be used 
as a cooling device in summer.” 


BPA to Erect Switching 
Station and 230-Kv. Line 


Construction of a high-voltage Co- 
lumbia switching station near Rock Is- 
land Wash., and a 51-mile, 230,000-volt 
steel tower line from Bonneville’s Mid- 
way substation near Vernita to the 
new station is expected to get under way 
in November, according to Bonneville 
Power Administration engineers. 

Designed to integrate the entire 
Northeastern section of 2,700-mile Bon- 
neville-Grand Coulee transmission grid, 
the new facilities also will permit de- 
livery of additional power to war loads 
in the Puget Sound and Portland-Van- 
couver areas, engineers stated. 


Privilege Tax Increased 
in North Little Rock 


The privilege of using the streets, 
alleys and public ways of North Little 
Roek has been granted to the Arkansas 
Power & Light Co. for its lines, poles 
and other equipment for $6,000 an- 
nually. Previously, $2,500 was the an- 
nual amount of the tax. The amount is 
payable in monthly installments of $500 
for 10 years. . 

North Little Rock reserved the right 
to use A.P.&L. poles, agreeing to string 
its wires six feet below those of the 
private utility, and to keep its equip- 


ment in repair. ; 
a 


Buys Land for Reservoir 


The Bureau of Reclamation has an- 
nounced that it has paid $56,940 to 
the estate of H. H. Hebert for 4,856 
acres of land in the area to be flooded 
by the equalizing reservoir near Grand 
Coulee Dam. 


This hot water. 


SHELDON - ENGINEERED 


CRAB-JOINTS 


PACE is at a premium, neat- 

ness is paramount and provi- 

sion for future growth is vital in 

today's cramped manholes in un- 
derground secondary systems. 


From all these angles, plus that of 
economy, the most efficient meth- 
od of making service taps is 
obtained by the use of pre-fabri- 
cated, pre-insulated Sheldon 
Crab-Joints. 


Sheldon Crab-Joints come in sev- 
eral shapes. There is a shape fo fit 


« 


the space and service conditions 

of any congested manhole. Thest 

Crab-Joints are made with of 

without Limiter features. They of 

also made uninsulated (bare) for 

connecting neutral cables. 
SEND FOR BOOKLET 
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HUNTER CAB HEATER 


For Truck Cabs...Personnel Compartments 







STANDS 
1000 HOUR 
SALT SPRAY 
TEST WITHOUT 
FAILURE 













“No corrosion or failure on any of 
the Tygon painted samples was apparent 
after 1000 hours of salt spray test,” 
reports independent testing laboratory.* 

Tygon Paint is a liquid formulation 
of Tygon sheet stock, the rubber-like 
iS plastic used to line acid tanks. Tygon : : : 

is ete tough and elastic. They will, |i:t If you are seeking a way to provide comfort for your truck drivers and 


not oxidize and become brittle. Un- | service crews both on the haul and on the job, here is the answer to your 
affected by vibration or flexing. Adhesive 





UH-5B 7” x 10” x 10” 













eS eS 

















f qualities and skin hardness are unaffected | Problem. 
- by water soaking. 
; The Hunter Cab Heater delivers a continuous, adequate flow of heat, un- 
. diminished by low outside temperatures, whether the engine is running or not. 
n . : ; : ‘ | 
+ High Dielectric This compact unit can be installed in a few minutes . ; . four bolts, a con- 
Strength nection to the gas line, a wire to the battery line, a hole for the exhaust. 
Pu it f f i ically. The “ d- 
' ®@ Low Power mps its own fuel, burns any grade of gasoline economically e “Seale 





Factor Loss in-steel” flame extracts maximum heat value from gasoline within a welded 







steel tube. Efficient heat transfer is obtained by large radiating surfaces of 







-@ Tough and Elastic 


finned tube over which air is passed by circulating fan. Heat volume can 


® Non-oxidizing be positively regulated. 







® Non-flammable READY FOR IMMEDIATE DELIVERY 





WRITE NOW FOR FULL INFORMATION 

















Describes all types of Hunter Heaters 


*Name on request 


BULLETIN HG-4 
U. S. STONEWARE 
Since 1865 


HUNTER ano COMPANY 


s 
BB corrosion-rsisranr [| CLEVELAND OHIO 
| MATERIALS 


AND EQUIPMENT 1558 EAST SEVENTEENTH STREET 
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more non-corrosive than pure copper. 


* Conductivity of the joint is actually bet- 


ter than the solid wire itself. 


* Reinforced pressure bar makes a strong 


connector still stronger. 





* They're the only connector made of 
DURONZE, which tests show is up to 
35% stronger than ordinary steel and 


wires. 


* Full cut threads on screw., 


located Jobbers’ stocks., 


Willions tn use throughout the world 
JASPER BLACKBURN PRODUCTS CORP. 


Main and Clinton Sts., St. Louis (6) , Mo. 


Builders of Quality Connectors for Over 10 Years 













gt Standard Product 
Siace 1934 


@ Ten years of experience in build- 
ing concentric transmission line 
and associated impedance match- 
ing equipment assures you highest 
quality and workmanship. 
Doolittle lines are made in sev- 
en standard sizes. Each line uses 
seamless copper tubing for the 
outer and inner conductor, except 
Types C-1 and C-6 which use solid 
_ inner conductors. The insulating 
heads are made of low loss cera- 
mic—impervious to moisture — 
spaced and fastened securely for 
maintaining proper electrical and 
mechanical characteristics. 


Builders of Precision Communications Equipment 





Carefully designed fittings and 
accessories for any requirements 
are also available. 

Special sizes are made to order. 
For engineering information con- 
cerning installation and use, feel 
free to consult our engineering staff. 


7421 SOUTH LOOMIS BLVD., CHICAGO 
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# All comers rounded — will not nick 


* Machined to close tolerances. 


# Obtainable from over 100 conveniently- 


kw. turbine-generator and accessories, 
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ELECTRICAL 


Sales 
Opportunities 


Kentucxky—Kentucky Utilities Co. ty 
ington, plans extensions in pri ve La 
secondary lines in rural areas in 64 coun 
in state, totaling about 700 miles in 
with power substation units, line transfam 
ers, service connections and other o; 
facilities. Cost estimated approximi 
$810,000. Application has been made 
— and hearing is scheduled 
ovember 22. Proposed to begin work. 
soon as authority is secured, % 









Iowa—Town Council, Wauko 
gaged Stanley Engineering Co., Tossa 
consulting engineer, to make surveys and 
estimates of cost for a proposed munic} 
electric power plant, to be carried out asq 
post-war project. 


PENNSYLVANIA—Publicker (Co: i 
Alcohol Co., 1429 Walnut St., Philadelphia 
has contracted a government for further 
expansion in plant, comprising additi 
one and multi-story buildings with wee 
ery and electrical equipment. Part of 
gram will include new by-products p 
for production of high-protein cattle feed 
from plant waste. Entire project will cos 
about $3,675,000 and will be placed under 
way soon. Financing by Defense Plant 
Corporation. 


NortH Carotina—Jones-Onslow Electric 
Membership Corp., Jacksonville, has auth. 
orized extensions in transmission lines and 
new power substation. Work will be placed 
under way soon. 


Outo—Hudepohl Brewing Co., 40 East 
McMicken Ave., Cincinnati, plans new 
power plant at brewery as a post-war pro 
ject, about 100 by 100 ft., and equivalent to 
three-story high. Plans and estimates of cost 
will be made by Felsberg & Gillespie, 2164 
Harrison St., Cincinnati, architects and en- § 
gineers. 


Itt1nois—Chicago, Burlington & Quincy 
Railroad Co., 547 West Jackson Blvd., plans 
new machine and repair shop at local yards, 
one-story, 80 by 320 ft., to cost approxi 
mately $450,000, with mechanical and elec 
trical equipment. Bids will be asked soon 
on general contract. Project will have s 
priority rating. Company engineering de 
partment, first noted address, in charge. 


CALIFORNIA—Bureau of Reclamation, 
Denver, Colo., will receive bids until No 
vember 24 for one 20-ton hoist elevator, 
complete with electric controls, 
motor, wiring and accessories for 
Dam, Kennett Division, Central Valley pro- 
ject. Equipment will be installed by gover 
ment (Specifications 1777-D). 


Texas—Water Department, Houston, 
plans new pumping station with mot 
driven pumping machinery, controls am 
auxiliary equipment. Cost about $50,000 
Project is understood to have priority tm 
ing. 


Inp1aNA—Electric Light and Power De 
partment, Peru, will receive bi 
November 21 for addition to munid 
steam-electric power plant, where 
will be carried out, including new 10M 
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optional conduit box 
sealed in 


assembly. 


Fairbanks-Morse 
General-Purpose Motor 
e It has cross-flow ventilation. 


Morse Copperspun Rotor, 
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e It is a protected motor. 
e Ithas the exclusive Fairbanks- 


e@ It is a 40° C. motor. 


e It has ball bearings, 
and protected. 


e Ithasan 






pledge. 
CHICAGO 5, ILLINOIS 


1s 
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FAIRBANKS, MORSE & CO,, 


mark performance-proved products only, as it has for 114 years. 
ill tempt us to break th 


After the war, the name Fairbanks-Morse will continue to 


No race to get civilian products onto the market 


early w 


DIESEL LOCOMOTIVES @ DIESEL ENGINES © GENERATORS @© MOTORS @ SCALES @© PUMPS © STOKERS @ RAILROAD AND FARM EQUIPMENT 


BUY MORE 


| WAR BONDS 
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PALNUTS 


To New And Old Lines! D 


a 


For over 10 years, Double Locking 
PALNUTS have been keeping bolt-and- 
nut assemblies tight on steel towers, wood 
pole lines, cross arms and braces, insulator 
pins, clevises and clamps. 


PALNUTS are single thread _ locknuts 
made of tempered spring steel. They are 
easily, quickly spun on top of the regular 
nut, locked tight with 1/3 turn of the 
linesman’s wrench. When 'ocked PAL- 
NUTS exert a powerful double-locking 
action* on both nut and bolt, preventing 
loosening under vibration or shrinkage of 
parts. 


When applied on new installations, PAL- 
NUTS save further check-ups and re- 
tightening. Maintenance crews checking 
old installations can add PALNUTS with- 
out disturbing regular nut. Only 3 bolt 
threads space are required. PALNUTS 
are very low in cost; may be removed 
and re-used. They are available in a full 
range of sizes, in Hot Dipped Galvanized 
or other finishes and materials used by 
the Utility industry. 


Send details of your needs for samples. 
Write for Palnut Manual No. 1 and de- 
tailed folder on power line applications. 














Used Today on 
Aircraft, Tanks, Jeeps, 
Military Vehicles and 
other War Equipment 


The Palnut Company 
51 Cordier Street 
Irvington 11, N. J. 







* DOUBLE LOCKING 
ACTION 


4 When the PAL- 
NUT is tight- 
ened, its arched, 


(B-B), 

spring tension 

is exerted up- 

ward on the 
bolt thread and downward on the nut 
(A-A), securely locking both. 









DOUBLE- 
LOCKING 





ee 
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and auxiliary equipment. Estimated 
ported about $600,000. Bevington, T, 
& Fowler, Inc., Indiana Pythian 
Indianapolis, is consulting engineer, 


_ Connecticut—Airport Department, Gjy 
of Bridgeport, Administration Bldg, Mp. 
icipal Airport, Stratford, plans installatnn 
of a lighting system at airport, estima! 
to cost about $50,000. Project will be syn 
vised by Civil Aeronautics Adminis: 
Washington, D. C. 


NeBraskA—Nebraska Power Co., 
has secured permission for extension 
transmission line and will begin work sq 


AtaBAMA—Construction Service, Vein 
ans’ Administration, Washington, D, €,4 
receive bids until December 5 for addition 
‘buildings and utilities at institution at Te 
caloosa, including interior and outside ele. 
trical services, underground conduit: ling 
electric elevator, ventilating apparaty 
boiler and boiler plant equipment, and mis 
cellaneous electrical and mechanical work 
(Project 2245). ; 


MaryLanp—Proctor & Gamble 0. 
Haubert and Nicholson Sts., Sine 
plans post-war expansion and improve 
at local plant, including additional 
ings, with machinery and electrical 
ment. Cost estimated about $1,000 
Main offices are in Gwynne Bldg. Gp 
cinnati, Ohio. 


Micuican—Detroit Public Lighting Com. 
mission, 174 East Atwater St., Detroit, on 
recommendation of City Plan Commission, 
is selecting new site for proposed new 
steam-electric generating plant, instead of 
the one as previously considered, recently 
reported. New station will adjoin Conners 
Creek plant of Detroit Edison Co., and will 
be carried out as a post-war project. It will 
have a rated capacity of 35,000 kw., and is 
estimated to cost close to $5,000,000, instead 
of smaller sum, previously noted, including 
power substation, transmission and distrib- 
uting line extensions. Smith, Hinchman & 
Grylls, Marquette Bldg., Detroit, and Burns 
& Roe, Inc., 233 Broadway, New York, 
N. Y., are consulting engineers. 


CaLirornia—Bureau of Yards and Docks, 
Navy Department, Washington, D. C., 
surveys and plans under way for revisions 
and extensions in electrical system at naval 
base. Lyle E. Patton, Crocker First National 
Bank Bldg., San Francisco, is consulting 
engineer. 


NEBRASKA—Platte Valley Public Power& 
Irrigation District, North Platte, plans ex 
tensions in transmission line, totaling close 
to 10 miles. Application has been made for 
permission and work will begin as soon & 
authority is secured. 


KentucKky—Utilities Elkhorn €o., Pike 
ville, plans new barge terminal and 
loading plant; tract of approximately. 
acres of land has been acquired. Installation 
will include complete coal-handling 
barge-loading equipment, including rotay 
or lift-type dumping machinery, still to > 
determined; conveyors and other mec 
cal and electrical equipment; substation 1 
power supply, lines and other operatilg 
facilities. Equipment orders are ex 
to be placed in 30 to 60 days. Plant 
have a capacity for handling about 2; 
tons per annum, and is estimated to 
approximately $500,000. Completion is 
scheduled during summer of 1945. A prt 
ity rating is being secured. 




















SERIES 4101 
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FOR GREAT FLEXIBILITY OF CONTACT ELEMENTS 


Mossman 4101 Heavy Duty Lever 
Switch for Electrical Control 


Utilities are finding an ever broadening field of usefulness for the Mossman 4101 Heavy 
Duty Lever Switch for such applications as: 














1 Indication in remote control or telemetering circuits. 


FE era BS RRese aaa Be 


2 Supervisory control circuits in load dispatching. 
3 Communication control circuits in utility and industrial plants. 
4 Testing and calibration in meter departments and for tube testing. 


The fact that the Mossman 4101 Switch is available in combinations as high as 12 springs 
per pile-up, 24 springs per position, or 48 springs total, permits a versatile control set- 


up of almost unlimited circuit arrangements. 
SERIES 4101 
Any combination of five basic contact forms may be built up for each individual applica- SD 


tion. Standard heavy duty contacts are of %%@” diameter, fine silver—10 amperes, 10 
volts A.C., non-inductive. Extra heavy duty contacts are of %%@” silver alloy —20 am- 
peres, 110 volts A.C., non-inductive. Breakdown rating of springs to ground is 2000 
volts—alternating current. 


ane RP 


= Aa & ge 


Write for the new catalog which pictures and describes this 4101 Switch and the full 
line of Mossman precision electrical components which includes many types of heavy 
duty, multiple circuit lever switches, turn switches, push switches, plug jacks and special 
switching components. 


Donald P. Mossman Co., Inc. 
612 North Michigan Avenue, Chicago (11), Illinois 


MOSSMAN 
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T4010 
CAN HELP 
YOU 


SAVE TIME 


in speeding the war 
program by using 
Reliable Straightline 
splices on new con- 
struction and on 
maintenance. 


SAVE COPPER 


by using these per- 
fect joint making 
units over and over 
again. 


RELIABLE 


STRAIGHTLINE 
SPLICE 


' Positive 
Permanent 
Low in Cost 


Recent Rate Changes 


ALABAMA Power Co’s electric rates to 
eight Alabama municipalities, which own 
their own distribution facilities, have been 
reduced according to an announcement 
made by Commissioner Gordon Persons of 
the State Public Service Commission. The 
total reduction will amount to approxi- 
mately $23,000 annually. Commissioner 
added that it was up to the towns to pass 
this reduction on to the consumers as the 
commission’s jurisidiction extends only over 
privately owned utilities and not over the 
activities of any municipally owned elec- 
tric system. 


Outo Power Co. has been authorized by 
the state Public Utilities Commission to 
file a revised rural line extension plan, 
which, the company said, would lower the 
guaranteed minimum rate for its rural cus- 
tomers. Proposed plan provides that the 
utility would receive a minimum of $8 
monthly for eaéh mile of electric line, as 
compared with an estimated $18 under the 
present plan. 


Montana Power Co.’s new rate sched- 
ule, worked out with the state Railroad 
and Public Service Commission (ELEcTRrI- 
cAL Wortp, October 14, 1944, page 190), 
has been approved by the commission. 
Under the provisions of the new schedule 
electric power users will save $800,000 
annually. The company estimates a 12.4 
percent reduction in revenue from all 
classes of power sold. Residential earn- 
ings will be reduced $275,000 annually or 
9.5 percent, general service earnings $526,- 
000 or 14.8 percent, REA resale earnings 
$10,800 or 11.5 percent and housing au- 
thority earnings $400 or 4.4 percent. All 
the new rates were effective October 1, 
1944. Residential rates were lowered from 
one-half to one cent per kilowatt-hour in 
all brackets except the minimum use. Ap- 
proximately the same reduction was made 
in commercial rates, in which an entirely 
new schedule was adopted, and heavy users 
will pay as low as 5 mills a kilowatt-hour 
for large quantities. 


Cincinnati Gas & Exectric Co. has filed 
with the Ohio Utilities Commission an 
appeal from an electric rate ordinance 
passed by City Council several weeks ago. 
The ordinance called for a reduction of 
electric rates which would save consumers 
several hundred thousand dollars annually. 


. FLoripa Power Corp. has announced that 
effective December 1, there will be a general 
reduction of rates to residential and com- 
mercial customers of the company. “This”, 
said A. W. Higgins, president of the utility, 
“is the first of a series of three reductions 
planned for our customers and this first 
reduction will amount to an annual saving 
in excess of $325,000.” Details on the new 
rate will be announced later this month. 
Mr. Higgins said that the action was in line 
with the long established policy of the com- 
pany and if it hadn’t been for wartime in- 
creases in costs of fuel oil, materials, etc., 
the proposed rate reduction would have 
taken place earlier. 


ARKANSAS Power & LicuHTt Co.’s new 
rate schedules, which provide a reduction 
of $1,100,000 per year to all classes of cus- 
tomers, has been approved by the state De- 
partment of Public Utilities. The utility 
filed the rates in accordance with a June 
order requiring a $975,000 reduction. The 
final annual reduction is $50,000 more than 
the utility originally proposed because the 
DPU granted an intervention of the Eighth 
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INSTALLATION 


The exclusive Everstick nut housing locks 
the Anchor firmly on the rod. This 
speeds up installation. Plates are so 
dedeued, that they expand easily into 
undisturbed earth, and extra holding 
power is achieved. Made of tough, 
rust-resistant malleable iron. Write for 
bulletin. 


EVERSTICK ANCHOR CO 


7 inl 14 eh 


SAFETY POUCH 


FOR SMALL PARTS 


A small parts bag for holding such 
items as tools, wood and lag screws, 
small hardware and parts to be as- 
sembled. 

Keeps parts in easy reach and speeds 
up the job. 

For line work it is worn attached to 
the body belt; general operations over 
the trouser belt. 

Manufactured of medium weight 
canvas with web strap loops through 
which belt is inserted. Mouth of pouch 
reinforced with cloth covered rope to 
hold it open. 

STYLE EW-114—8" wide; 91/2" deep. 
WRITE FOR CATALOG OF 
PRODUCTS FOR THE ELECTRICAL 
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"Metal restrictions have been 
modified to permit the manufac- 
ture and sale of Chain Link Wire 

Fence, Folding Gates, Window 
Guards and Wire Mesh Parti- 
tions for certain industrial uses. 
You may be able to qualify. So 
tell us what you need and we will 
advise as to priority procedure. 


Fence Installation 


STEEL FOLDING GATES 
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Furnished in single or double gate con- 
struction. When requesting prices send 
sketch indicating width and height of 
opening. 


WIRE MESH. PARTITIONS 


Partitions are ef- 

fectively used for 

stock rooms, sup- 

ply rooms, locker 

rooms, etc. For 

Prices, send sketch indicating lineal 
footage, arrangement of doors, pass-out 
windows, etc. Window Guards are fur- 
nished any size, any shape. Made with 
3%” or 14” round frame or 34” to 1” 
channel frame. When writing for prices, 
indicate width and height of openings. 
Also state anchorage conditions. 


THE STEWART 
IRON WORKS CO.., Inc. 


1101 Stewart Block 
CINCINNATI 1, OHIO 


WHAT IS GOOD 
CHARGING? 


BATTERY 


Main Pole 
Shunt Excited 


Rolled Steel 
Frame Ring 


Diverter 
Pole Series 
Excited 


DIVERTER POLE FIELD RING 


Your Answer is Found In The 


DIVERTER POLE 


What is Required Of 
the Ideal Standby 
Battery Charger. 


A- Must provide a closely regulated 
charging rate, enough to compen- 
sate for losses and maintain the 
battery in a healthy fully charged 
condition. 


B—Maust be fully automatic in opera- 
tion requiring only period inspec- 
tion. 


—Must be dependable to the ex- 
treme. 


ID—Must reduce to a minimum trans- 
mission of any noises to the cir- 
cuits and must be mechanically 
quiet. 


FE—Should share all loads within safe 
capacity with the battery and 
shift excess load onto the battery. 


F—Must be inherently protected 
from any damage of variation of 
characteristics in the event of a 
discharge of the battery through 
the generator. 


MOTOR - GENERATOR 


What the DIVERTER 


—> POLE MOTOR-GENERATOR 


Provides. 


A-A closely controlled charging rate is dependent 


on a constant charging voltage at all times, 
which is an inherent feature of the Diverter 
Pole generator. 

= Automatic operation is dependent on the inher- 
ent characteristics of the charger, which will 
repeat exactly, indefinitely. This is fundamen- 
tally characteristic of the Diverter Pole genera- 
tor. 

C= Dependability is primarily a function of me- 
chanical and electrical design. The Diverter 
Pole Generator is unusually conservative as 
evidenced by very low temperature rise and 
all manufacturing operations are most care- 
fully inspected and tested to meet the highest 
standards. 

BDe=The Diverter Pole provides this mechanically 
by design requiring only a gentle motion of 
air for adequate cooling—electrically by a 
knowledge of the design factors controlling 
electrical circuit noises. 

FE—This means a constant charging voltage over 
the working range of the machine and an 
abrupt drop in voltage at all loads in excess 
of safe capacity. The action of the Diverter 
Pole field with the magnetic bridge provides 
this inherently in the Diverter Pole. 

=The Diverter Pole principle eliminating a com- 
pounding field permits armature current flow 
in the reverse direction without change of 
magnetic polarities. With the Diverter Pole 
principle, protection from severe overloading 
is secured by a drop in voltage to relieve and 
protect the Motor-Generator. 


Send for Bulletin No. 96 For Complete Details— 


The Glectric Products Co. 


1731 CLARKSTONE ROAD ~ CLEVELAND 12, OHIO 
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UT 
Enclosures 


PROTECT 
YOUR REVENUE 


Increase accessibility—eliminate call-backs. 


Other Products: 


Test switches 

Meter test tables 
Safety blocks 

Meter connection units 
Reactiformers 
Standardizing tables 
Meter test blocks 


Meter accessories 


If it bears the Superior name— 
it’s a superior product. 


yeaa 


CANTON, OHIO 


Service Command which requested that its 
facilitities be included in the reductions. 
The A. P. & L. had not included them in its 
proposed new lower rates. _ 

Reductions by classes annually under the 
new rates will be: Residential, $240,000; 
commercial, $370,000; industrial, $293,000; 
wholesale for resale customers, $23,000; 
wholesale co-op customers, $26,000; munic- 
ipal services, $66,000. 

ELLicoTtTvitLe Evectric Licut Co., which 
serves the village of Ellicottville and por- 
tions of the towns of Ellicottville and 
Great Valley, New York, has revised its 
electric rates, according to an announce- 
ment by the state Public Service Commis- 
sion. The revisions, which became effec- 
tive November 1, will save the company’s 
customers $1,515 annually. Of the. total 
reduction, $1,200 will accrue to the bene- 
fit of residential consumers and the bal- 
ance will go to power customers. The 
company’s residential service now has sep- 
arate rates for lighting and cooking. Under 
the revised filing, the cooking rate will be 
eliminated, thus obviating the necessity 
of two meters for range users. The first 
25 kw.-hr. is left unchanged at 7 cents 
per kilowatt-hour. The next 50 kw.-hr. will 
be 4.5 cents per kilowatt-hour, as against 
5 cents under the old rate. For the next 
block of 50 kw.-hr., that is over 75-kw.-hr. 
of use, the rate will be reduced from 5 cents 
to 2.5 cents per kilowatt-hour. 


Styron Price Cut Again 


Increased wartime demands and sub- 
sequent increased production has 
enabled the Dow Chemical Co. to an- 
nounce another drop in the base price 
of styron (Dow polystyrene) from 27 
to 25 cents per pound, the second price 
reduction within the year. 


Plants Win “E” Award 


Among the recent recipients of the 
Army-Navy “E” award are the follow- 
ing: Copperweld Steel Co., Glassport, 
Pa., plant, for third time; Sylvania 
Electric Products Incorporated, Boston 
Street and Danvers plants, for second 
time; Gould Storage Battery Corp., 
second star; Thermador Electrical Man- 
ufacturing Co., Los Angeles, fourth 
award; St. Regis Paper Co., Panelyte 
Division, Trenton, N. J., second award. 


G.E. Plastics Parts Plant 
in California Planned 


Plans to purchase a 12-acre plot for 
a post-war manufacturing plant in 
Anaheim, Calif., for the manufacture 
of plastics parts for airplanes have 
been made by General Electric Co., 
according to an announcement by W. 
H. Milton, Jr., manager of the G. E. 
plastics divisions. The vacant factory 


site, in the block bounded by Patt, . 


Commercial and North Olive streets, 
is owned by the Community Industrial 
Land Co., Anaheim. 


Aut the strength and dufability 
inherent in steel are combined 
with definite. economies--in @rapo 
Galvanized Steel Strand. Heavy, duc. 
tile, tightly-bonded zinc coatings, ap. 
plied by the famous Crapo Galvaniz. 
ing Process, 
provide lasting 
protection against 
corrosion. 


Ask the distributor 
of Crapo Galvanized 
Products near you or 
write direct for fur. 
ther information! 


INDIANA 
STEEL & WIRE CO. 


MUNCIE , INDIAN 


Wanted 
ENGINEERS 


Radio 
Chemical 

* Electrical 
Electronic 

* Mechanical 
Metallurgical 

* Factory Planning 
Materials Handling 
Manufacturing Planning 


INOOLANEOUARNONGOOUEUDESLODENOONAOOSORRONELOMEEONAROOOn OOOO NOONAOUCeGNNSOOTORORNOLOUOOuEESSBOROELONoEEnNCONOoEHOeSOEsOnOND ESS: 


ork in connection with the manufac- 
ture of a wide variety of new and ad- 
vanced types of communications equip- 
ment and special electronic products. 


= 


Apply for write), giving 
full qualifications, to: 


R.L.D., EMPLOYMENT DEPT. 


Western Electric @ 


7100 CENTRAL AV., KEARNY, N. J. 
*Also: C.A.L. 
Locust St., Haverhill, Mass. 


Applicants must comply with WMC regulations | 
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Attend a Meeting of Minds at the 


| 1944 NATIONAL Power SHOW 






METAL POLE MARKERS 
ARE NOW AVAILABLE 


No expensive replace- 
ments . . . and the 
initial cost is lower than 
stencil methods. Get 
full details. 









gi eae a ducts 


Division Chisholm-Ryder Co., Inc. 
4518 Highland Ave., Niagara Falls, N. Y. 
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Gather timely essential ideas 
on power maintenance and conservation! 


You can attend a huge pooling of practical, tested ways 
and means of maintaining and using the power load which 
“backs the attack” at the 16th National Exposition of 
Power and Mechanical Engineering. There, engineers and 
executives concerned with the efficient operation, produc- 
tion, transmission and utilization of power, can get first-hand 
help on the special problems of 1944—and 1945. Engi- 
neering specialists in attendance at scores of thought-stimu- 
lating exhibits, will furnish latest advice on the use and 
maintenance of their equipment. Displayed also will be 
exhibits of tools for various power production and main- 
tenance uses, 


Sharpen your plans for needed 
post-war equipment and methods 


This show can provide an ideal opportunity for you to 
check your thinking on the problems of modernization and 
transition to peacetime economy rebuilding after 
Victory. You can see many new products—some of them 
available for the first time . . . discuss new developments 
that will affect power plant operation . .. decide on their 
practicability for your needs. You can obtain direct answers 
to many questions—answers which ‘may shape your future 
plans sharper and clearer. 


Plan to attend the National Power Show this year, with as 
many of your associates as can be benefited. See for your- 
self the many interesting and informative exhibits. Exchange 
up-to-the-minute experiences with other power engineers. 


Take back to your job a new and revitalized outlook. 


63 3 Bd” 
CS METERS 








Eliminates meter tampering. Cannot be removed 

without mutilating. SEND FOR SAMPLE. 
STAR PORCELAIN CO. 

51 Muirhead Ave. Trenton, N. J. 








400 Ampere, Catalog 475 


Compact 

A New Jersey engineer 
had the fallacious idea that 
he couldn’t get eighteen 
400 ampere disconnecting 
switches in an available 
space of 21 feet. . 

'Then he learned that 
Matthews Disconnecting 
Switches were only 3% 
inches wide in the 200 and 
400 ampere ratings and only 
434, inches wide in the 600 
ampere rating, and that 
they are all rated 7500 volts. 
His problem was solved and 
he had ample space to do 
a neat job. 

This is their 16th year 
of successful service. Thou- 
sands are in use all over 
the country. Send for Bul- 
letin 

Do you want to examine 
a sample? It will be sent 
prepaid on request, on loan 
account. 


W. N. MATTHEWS 
CORPORATION 
ST. LOUIS, U. S. A. 





600 Ampere, Catalog 675 






night . . . on blacked-out roads and trails 
. . . in England, France, Italy, Burma, and the 
islands of the Pacific . . . wherever American 
power is on the move . . . Pittsburgh-produced 
FLASHER BEACONS direct tanks, trucks, troops 
in the onward march to victory. : 





for U. S. NAVY -Pittsburgh-produced Electric 
Emergency Lanterns . . hand-portable, equipped 
with flood-light and storage battery .. . simple, 
strong, dependable . . . are performing yeoman 
service in emergency damage contro] work on 
board all types of our fighting ships. 





for U. S. ARMY AIR CORPS.~Cockpit Lamp 
Assembly -The Air Corps drew up the specifica- 
tions for it. In record time Pittsburgh lighting 
engineers produced a successful model. Now, 
mounted on all combat aircraft, from confrol panel fo gun 
turrets, equipped with extension cord and providing suifable 
intensities of light for varying conditions, including blackout 
flying, these cockpit lamps provide ‘‘quick seeing"’ for any fask. 


PITTSBURGH REFLECTOR COMPANY takes deep satisfaction in being 


called upon to produce these and many other 


important war items 


. . . as well as in supplying Permaflector illuminating equipment 
adapted to the needs of our armed forces at home and abroad. 
Into the production of these war items went the same engineering 
experience and craftsmanship which has made “Pittsburgh” synony- 
mous with QUALITY and PERFORMANCE in the commercial and 
industrial lighting field. 


ILLUMINATING 
ENGINEERS 
DESIGNERS & 
MANUFACTURERS 
of 

© COMMERCIAL & 
INDUSTRIAL 
LIGHTING 

a) EQUIPMENT 








© Now producing confidential 
ATP SSt: Me Cee Tut SMe Cate) 
Ve Tt Mocs Me MT) babi] 


Industrial users on priority 


(Commercial replacements 
from stock). Startling new 
post-war developements now in 


work will soon be announced. 





ELECTRICAL 


REA Announces 
New Allotments 


Allotments totaling $935,000 to }; 
rural cooperatives in nine states haye 
recently been approved by the Rural 
Electrification Administration. 

These funds, which will be used 
mainly for the extension of electric 
service to farms located near existing 
lines, bring total REA allotments jy 
$511,344,301, of which $12,464,500 rep. 
resents operations during the currept 
fiscal year. 

Unless otherwise noted, the loans 
listed below are to provide for WPR. 
approved service extensions. 


Arkansas—C, .& L. Rural Electric G . 
operative Corp., Star City, $250,000. 

lowa—Rideta Electric Cooperative, Inc, 
Mount Ayr, $75,000. 

MinneEsota—Beltrami Electric Coopera. 
tive, Inc., Bemidji, $50,000. 

Missourt—Sac-Osage Electric Cooperg 
tive, Inc., El Dorado Springs, $120,000; 
Howard County Electric Cooperative Assn. 
Fayette, $25,000. 

NeBrasKA—Cedar-Knox County Rural 
Public Power District, Hartington, $50,000, 

Oxnto—North Western Electric Coopers. 
tive, Inc., Montpelier, $25,000. 

Texas—Bandera Electric Cooperative, 
Inc., Bandera, $75,000, of which $4,700 
covers cost of headquarters building; 
Medina Electric Cooperative, Inc., Hondo, 
$60,000. 

Wisconstn—Oakdale Cooperative Elec. 
tric Assn., Oakdale, $75,000; Barron County 
Electric Cooperative, Barron, $65,000, of 
which $10,000 will cover installation of a 
1,000-kva. substation; Rock County Elec- 
tric Cooperative Assn., Janesville, $35,000. 

Wyominc—Wheatland Rural Electric 
Assn., Wheatland, $30,000, including $1,600 
for purchase and rehabilitation of 3} miles 
of existing line. 


i # 


Available for Export 


Birdseye Reflector Lamps for indus- 
trial lighting and infra-red lamps for 
various industrial applications, sales om 
which were heretofore limited to North 
American countries, are now made avail- 
able to the world market, the Wabash 
Appliance Corp., Brooklyn, N. Y., has 
announced, Wabash Appliance Over- 
seas Operations, 401 Broadway, New 
York, are in full charge of sales and 
distribution of these products for ex- 
port. 


Cutbacks Aid Changeover 


If the cutback in military goods pro 
duction, immediately after the defeat of 
Germany, is as much as 40 percent, a 
has been officially predicted, the Cro 
ley Corp. should be able to resume pre 
duction of the peace-time products 
the basis of 1941 volume, according 
R. C. Cosgrove, vice-president and get 
eral manager, manufacturing division 
of the corporation. 
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Wr. Tops, the eee Automatic time 
. dae ee controls are speed- 


ing production... 

‘ multiplying manpower efficiency . . . and 
saving countless hours in thousands of 
plants in scores of industries. Submit your 
timing problem to Paragon . . . your top 
source of time switches and controls 


—_~*< 


700 Series 2500 Series 





Pe eo. Fae 


ONLY $13.00 LIST — 300 Series self-. 
lubricating time switches are accurate and 
durable for controlling stokers, oil burners, 
blowers, pumps, valves, air conditioning, 
etc. America’s leading time switch value. 


TIME DELAY RELAYS—The time 
cycle of Paragon synchronous motor op- 
erated, instantaneous reset type relays is 
unaffected by vibration or changes in am- 
bient temperature. For motor and tube 
protection. 


7-DAY TIME SWITCHES— .. . are 
designed for presetting heating or venti- 
lating schedules on a weekly basis with 
independent daily operations. 


MANUALLY PRESET TIMERS — The 
2500 series is. designed to close or open a 
circuit at the end of a preset interval, such 
as attic fan control. 

All these units are designed and built by 
Paragon . . . a pioneer.in the automatic 
timing field..Send for complete bulletin. 






PARAGON ELECTRIC COMPANY 
703 OLD COLONY BUILDING 
CHICAGO 5, ILLINOIS 
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Ingenious New 


Technical Methods 


Presented in the hope that they will 


prove interesting and useful to you. 













No Vibration in New “Orbital Action” Port- 
able Electric Sander; Relieves Workers’ Fatigue 


A boon to workers’ nerves and health, 
this new “Orbital Motion” electric 
sander is actually vibrationless. A great 
saver of workers’ energy as well as 
man-production hours, the sander can 
be operated easily in horizontal, verti- 
cal or inverted position with one hand. 
Compared to manual sanding, this ma- 
chine achieves superior results at least 
eight times faster. It performs equally 
well.on wood, metal or plastics. 


Developed for war industry, this revo- 
lutionary new sander has»done yeo- 
man duty in this country’s manufactur- 
ing plants and in allied maintenance 
and repair depots all over the world. 


Wrigley’s Spearmint Gum renders a 
real service to workers too—eases dry 
throat and relieves tension that brings 
on fatigue, leaving both hands free to 
stay on the job. The Army and Navy 
were quick to appreciate these benefits, 
that’s why they are now shipping to our 
fighting forces overseas only, our en- 
tire limited production of Wrigley’s 
Spearmint. Just as soon as we can sup- 
ply the home front, too, industry will 
again enjoy the benefits of Wrigley’s 
Spearmint Gum now proving so im- 
portant on the battle fronts. 


You can get complete information from Sterling Tool Prod- 
ucts Company, 155 East Obio Street, Chicago 11, Ilinois 





Easily-removed filter cleans 
air that cools motor—pro- 
longs motor life and reduces 
maintenance costs. 





Dustproof transmission syn- 
chronized to eliminate vibra- 
tion. Oil supply lubricates for 
100 operating hours. 


Y-162 





For Electrical Installation, 
Maintenance, Repair— 


Light anywhere — 


at the flick of a finger — 


with 


The men who install, maintain and repair 
electrical wiring and equipment must work 
under, any and all conditions. Big Beam 
enables them to put light on the work 
wherever it may be called for. It projects 
a beam of more than 2500 feet and by the 
use of a snap-on lens gives the same volume 
of light over a wide area. Lights up any- 
thing at any height—any recess or corner, 
at the flick of a finger, and can be set 
down anywhere—on a bench, shelf or floor 
—or can be clamped to any flat surface by 
means of a hold-down. Big Beam is working 
in war plants and on war fronts, doing the 
same jobs it can do for you. Put it to work 
for you. It will be a valuable assistant. 


Write today for catalog and 
full description of Big Beam 
Portable Electric Hand 
Searchlights. Storage battery 
or dry cell models. 


Dept. D-* 11 E. Hubbard St. * Chicago 1], Ill. 


BOOK REVIEWS 


Direct-Current Circuits, Earl M. Morecock, Har- 
per Brothers, New York, N. Y. 387 pages, illus- 
trated. $3.25, 


A basic and elementary text (Rochester 
Technical Series) designed to be prepara- 
tory for a vocational sequel with care taken 
by the author to meet the needs of the self- 
study purchaser. Capacitance phenomena 
under unidirectional excitation are given in 
more detail and prominence than is cus- 
tomary, thus better paving the transition 
to a.c. circuits and apparatus. 


Bibliography of Industrial Engineering and Man- 
agement Literature. an es M. Barnes and Norma 
A. Englert. College of Engineering, University of 
lowa,: lowa City, lowa. 80 pages. $1.50. 


A bibliography of over 2,500 items ar- 
ranged alphabetically by authors with clas- 
sified topical breakdown referring to specific 
item numbers. Covers material published 
to January 1, 1943. Originally prepared to 
aid in arranging special courses of study 
for advanced students, later expanded for 
use in summer management course and for 
war training programs. 


Mathematical and Physical Principles of Engi- 
neering. By W. C. Johnson, Published by McGraw- 
a oY Co., New York, 346 pages, illustrated. 
rice le 


Unusual effort has been made by this 
Princeton teacher of electrical engineering 
to set up the tooling for solution of prob- 
lems in all engineering in manner to guide 
the student over the hurdle spots too often 
glossed over. Cautions are given against 
false assumptions and expectations along 
with assurances of the validity of results 
through dimensional and other checks. 
Ordinary calculus is a prerequisite to the 
progressive treatment of differential equa- 
tions, vectors, Fourier series, Bessel func- 
tions and distributed-constant systems. Em- 
phasis is on the mathematics primarily for 
the sake of the typical engineering problem. 


Modern Operational Mathematics in Engineer- 
ing. By Ruel V. Churchill, McGraw-Hill Book 
Co., New York, N. Y. 306 pages. Price $3.50. 


Applies Laplace transformation to such 
physical problems as vibration and damp- 
ing, stretched string displacements, tem- 
perature distribution and heat conduction 
and electrostatic potentials. By no means 
an elementary text, yet there is no great 
dependence on knowledge of partial differ- 
ential equations. The final chapters develop 
Sturm-Liouville systems for application to 
problems of heat conduction and Fourier 
transforms for slot potential solutions. 


Electronics; Today and Tomorrow. By John Mills. 
D. Van Nostrand Co., Inc., 250 Fourth Ave., New 
York, N. Y. 178 pages. Price $2.25. 


Without inflicting a single diagram, 
“Long-lines” Mills paints the evolution of 
electronics from DeForest’s audion to the 
present and prospective ramified utiliza- 
tions. It is done by humble analogies to the 
tea-kettle, the traffic jam and baseball’s 
triple play. Thus one who shudders at 
electrophysical and mathematical lingoes 
can, if he will, acquire a good lay apprecia- 
tion of the reasons why there are pentodes, 
oscillators, photocells, televisers, electron- 
microscopes, coaxial cables, magnetrons, 
rumbatrons and cyclotrons. The treatment 
proves that abstruse science can, in the 
hands of a lucid expositor, be rendered 


_graspable. 


PIONEER MFRS. OF 
Truck Winch & Crane Equipmen; 


Od aed: 1 Som aah als: 


KRANE KAR 


2%, 5, and 10 
Ton Capacities 


TRIPOD POLE DERRICK 


Write for Catalogs No. 58 
on KRANE CAR, No. 60 
on Truck Equipment. 


2 SILENT HOIST & CRANE CC 
862- 63rd ST. BROOKLYN NY 


Effectively used as guy line ground, ot 
transformer and lightning arrester connec 
tion to A. C. S. R. or copperweld conduc 
tors where the diameters may be from &A 
copperweld to .595” A. C. S. R. armour 
rods. Wire sizes .595” to 5/32”. 


ADAPTABLE TO A WIDE RANGE 


KRUEGER & HUDEPO 


S. &. VINE AT THIKD « a Lal dela 
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LETTERS 
TO THE EDITOR 





Fixed Boost and 
Capacitor on Even Terms 


To the Editor of EvectricaL Wort: 


The article “Fixed Boost vs. Shunt 
Capacitor in Distribution System Regu- 
lation” (ELECTRICAL Wortp August 19, 
1944 page 88) is of great interest but, 
[believe, the assumed conditions favor 
fxed-boost boosters at the expense of 
capacitors. Aerial No. 6 conductors 
and a line of less than two miles in 
length are unfavorable to the capacitor 
as is well shown in this article. 

However, in a system such as ours 
and which I believe to be typical, 85 
percent of the circuits are strung with 
No. 4 or larger and about 60 percent 
of the circuits average six miles from 
the first to the last transformer. The 
results and conclusions drawn from 
capacitors used under these conditions 
are quite different from those in the 
assumed conditions previously men- 
tioned. 

As an example, a 7 percent voltage 
rise recently was required at the last 
transformer on a 4-kv., 3-phase circuit 
having a 6-mile spread (No. 2 and No. 
4 wire) and carrying a full load of 
650-kva. at 85 percent p.f. and a light 
load of 225-kva. at 60 percent p.f. The 
load was fairly uniformly distributed, 
but some load was on branch circuits 
at a distance from the main. Calcula- 
tions indicated 240 kva. of shunt capaci- 
tors was required or 6-714 kva. 214 
percent and 3-5 kva. 1% percent fixed 
boosters must be installed on the main 
and 3-5 kva. 114 percent on one of the 
long branch circuits. Assuming $7 per 
kva., the shunt capacitors would cost 
$1,680 whereas, at $130 for the 714- 
kva. and $100 for the 5-kva., the fixed 
hoosters cost $1,380. These costs, how- 
ever, are not the final ones to be used 
in the comparison of capacitors and 
boosters. They are based on the normal 
operation of the circuit only and must 
be modified for emergency circuit 
operation. 

Usually, in distribution systems, 
“breakdown” facilities between adjacent 
circuits are provided so that during 
circuit emergencies, the load of a faulted 
circuit can be supplied from nearby 
circuits after sectionalizing and closure 
of one or more breakdowns. On most 
circuits, at least two breakdowns are 
established, one at the head and the 
other at the tail of the circuit. “When 
load is supplied via the breakdown at 

tail of the circuit, there is a re- 
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Distribution Insulators and Line Hardware 


Here are a few items from our complete 
line of Pin Type Insulators and Line Hard- 
ware selected by popular preference by En- 
gineers responsible for the operation of Dis- 


tribution Lines. 


















































For complete engineering details and a 
copy of our latest Catalog No. 40—mail the 
coupon below. 





NO. 1009 


8 KV. RATING 
Gey Plasever. on RES 50 Kv. NO. 1204 
Wet Flashover.......... 30 Kv. Min. M. & E. Strength Rating 10,000 Lbs. 


Leakage Distance ........ 
See Peas Wee ee ee 


Leakage Distance 
Std. Pkg. Carton 


The 6" disc has all the quality characteris- 
tics of the larger hi-line strain insulator. 
Rolled edges and sturdy proportions pre- 
vent breakage in service. 





“Standard Design” pin types are offered in 
a wide range of sizes up to and including 23 
Kv. All have been proved by years of line 
service. 


13.5 KV. RATING 
Dry Flashover 
Wet Flashover 
Leakage Distance . 
Std. Pkg. Carton 


NO. 7511 
No. 7511 .. . . Without Socket Fitting 


Cable Size 


Min. 16", Max. 55" 


This clamp is the largest of three “Snub- 
bing Types” offered for dead-ending mod- 
erate voltage lines. 





*Multi-Grooved Designs” offer greater rug- 
gedness. Four sizes allow a wide range of 
voltage applications. Breakage can be re- 
duced by installing this type of unit. 


THE R. THOMAS & SONS CO. 
Lisbon, Ohio 

Please send me your Catalog No. 40 illustrating Porcelain 
Insulators and Line Hardware for Distribution Lines. 


THe RR. 


THOMAS 


& SONS CO. 


LISBON, OHIO 


New York - Boston - Chicago 
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FUSE PULLERS 


THE SAFEST WAY 
TO PULL FUSES 


@ NO SHOCKS—BURNS—LOST TIME 
@ NO COMPENSATION PENALTIES 
@ SPEED UP FUSE REPLACEMENTS 


@ HANDY FOR ADJUSTING SWITCH 
AND FUSE CLIPS 


@ RECOMMENDED BY LEADING SAFETY 
ENGINEERS 


Key men and inexperienced workers need this 
protection. Lost time is LOST PRODUCTION. 
a ay fuse boxes, switchboards and service kits 
with one. 













Order from your jobber today or write 


TRICO FUSE MFG. CO., Milwaukee, Wis. 


In Canada: IRVING SMITH LIMITED, Montreal 





GALVANIZING REPA 


EASY TO USE 


F. G. Solder has an affinity for those base 
materials that are usually vanized. This 
property results in homogenous bond at low 
temperature. 

F. G. Solder has the Ee and cor- 
rosive resistance of hot dipped galvanizing 
and leaves no line of demarcation where 


applied. 
SPECIAL OFFER $1.50 per Ib. 
F.0.B. Phila., Pa. 14 bars per Ib. 


FARRELLOY COMPANY 


1245 N. 26th Street PHILADELPHIA, PA. 


Three sizes, ¥s°', '/2"', %/*' widths. PRICE PER GROSS $3, $4 and $5 respectively, F.O.B. Phila., Pa. 






















WRITE 
FOR —. 


QUICK-START 


FLUORESCENT LAMP BALLAST 


THE ACME ELECTRIC & MFG. CO. 
Cuba, N. Y. 











The McGRAW 
CENTRAL STATION DIRECTORY 


presents the latest, most ac- 
curate coverage of war-time 
changes in 


ELECTRIC UTILITY 
operations and personnel 


For intelligent, productive wartime and 
postwar planning or selling, the McGraw 
Central Station Directory should be in 
the hands of every executive responsible 
for such plans. Write for complete 
information. 


McGRAW-HILL PUBLISHING CO. 


Catalog and Directery Divisien 
330 West 42ad Street, New Yerk City 





- handles resist acid action. 


CHANGE FROM 
THIS TO THIS 


Hexibal 


tHe Modern cuarp 
THAT DOES THE JOB BETTER 
AT LOWER COST 


5-6-7-8 ft lengths available for 
IMMEDIATE SHIPMENT 


Write for details and prices 


S. E. OVERTON COMPANY 
SOUTH HAVEN, MICHIGAN 








Clyde, N. Y. 


AemeiizFlectric 
» Soom, Sawer ee ee ee See Sk ee 


IR SOLDER 


A hardy tool for any plant using solder- 
ing as part of production. The acid and 
do; brush illustrated is made to meet 
rigid requirements. First quality tinned 
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versal of power flow through the cireyj 
boosters which causes a reduction jp. 
stead of an increase in voltage and 
makes it necessary to disconnect or 
by-pass boosters in order to maintain 
adequate voltage on the circuit. The 
cost to disconnect boosters or to pro. 
vide by-passes and the additional time 
delay in restoration of service must he 
evaluated and added to the initial cos 
of fixed boosters. No such additiona) 
cost is entailed with shunt capacitors. 
however, since they produce Voltage 
boost regardless of the direction of 
power flow. Frequently, this sustained 
voltage boost during emergency opera. 
tion eliminates the provision and opera. 
tion of additional breakdowns and js a 
substantial credit to the shunt 
capacitors. 

In the above actual'4-kv. circuit prob. 
lem, the cost of by-passes for these gets 
of main boosters, connections of one 
set for switching to boost during re. 
versal of power flow, manhours to close 
by-passes during emergencies and time 
delay in service restoration in crease 
the cost of fixed booster to approxi- 
mately that of the shunt capacitor. 

C. B. Woodward 
System Planning, T. & D. Section 
Philadelphia Electric Corp. 


To the Editor of Evectricat Wort: 


I have read Mr. Woodward’s letier 
and am gratified that he has been sufi- 
ciently interested to make a cost con- 
parison of capacitors versus boosters on 
an actual circuit. If boosters served 
no other purpose than providing some- 
thing with which capacitors can be con- 
pared, I believe the article was worth 
while. I agree with Mr. Woodward that 
boosters should not be used in circuit 
where power flow is reversed during 
emergencies. Nevertheless I still be 
lieve that there are places wher 
boosters can be used advantageously 
and economically. 

We have dozens of towns served by 
one substation and one 2,300-or 4,000- 
volt circuit. Perhaps 50 percent or 
more of our 2,300 and 4,000 volt cir 
cuits are No. 6 copper. With a load 
power factor of 85 percent, the kilovars 
are 53 percent of the kva. The aver 
age circuit benefits by counteracting 
about two-thirds of this, or capacitors 
equalling 35 percent of the kva. de 
mand. Any additional capacitors caus 
very little reduction in peak load cut 
rent. If this 35 percent in capacito! 
kva. provides sufficient boost, well and 
good. My calculations show that capac 
tors equalling 73 percent of load kv 
must be concentrated at the end of! 
No. 6 circuit to counteract half th 
voltage drop in the circuit. 

The example in the article of Augt# 
may be favorable to boosters a8 Mr. 








































































cuit § Woodward points out. However, I think 

in- ff jhe circuit he describes must be ex- * 

and treme also. If the load on the circuit is Type LC 100 
or ff anywhere near uniformly distributed, it Copper to Copper 


tain must have 12 to 14 percent drop. I 
The §§ would consider this a case for branch 
pro- circuit regulators even if used in con- 
ime § jection with capacitors or boosters. Of 
the & course, re-regulators limit emergency 
Cost # reverse power conditions also unless 
mal § manually operated. Generally speaking, 
ors, § jf capacitors are distributed along the 
age @ circuit in the same way as the load, 
of # they do not provide sufficient voltage 
ned hoost. This results in lumping the 
fra- § capacitors at the end of the line. 
era- The results of doing this may be 
isa § illustrated by Mr. Woodward’s exam- 
unt § ple. His 6-mile circuit has about 4-% 
ohms reactance. 240 kva. of capacitors, 
‘ob- § drawing 33 amperes will boost the volt- 
sels ff age about 6 percent when located at 
one # the end of the line. Assume the load 


Te- iformly distributed, for the sake of 
uniformly dis POINT 


argument and consider the €titrent at 


me Dl the mid-point of the line. Uncorrected, CONTA CT 


A wide range of sizes available 
from one to four bolts. Assembly 
includes bolts, nuts and lockwash- 
ers of silicon bronze. Many other 
uses are found for this Universal 
Parallel Groove Clamp. 











2 the current at full load is 45 amperes 
© F and at light load 16 amperes. After 

placing capacitors at the end of the IN - 
ion | line, current at full load at this point 

is 39 amperes and at light load 22 

amperes. However, the current no € L AM PS 

longer tapers off to zero, as when un- 

corrected, but is 33 amperes at the This original design provides three- 

end of the line continuously. In the line contact of minimum and maxi- 
‘ter interest of reducing losses, it might mum conductors in any combination. 
ifi- he desirable to spread the capacitors Other reasons for the preference 
ym- — along the line and use a fixed booster given Anderson Line Clamps are ease 
on oF a regulator to obtain the needed of installation —belled grooves that 
ved additional boost. prevent conductor damage — ability 
ne- I believe fixed boosters have another to carry overloads without overheat- 
ym- argument in widely scattered opera- ing and to accommodate a wide 
th tions. A serviceman or local manager range of cable sizes. Aluminum 
hat can decide where a booster is needed clamps are heat treated for greater 
uit ® with nothing much but a voltmeter, and strength. 
ing @ can install it. Even if the engineers, 
he # after due study, decide to correct the 
ere trouble some other way, the customers New etre Gans 
sly @ have had the benefit of improved volt- al og plete Catalog 

age during the intervening weeks or Cat will be ready 
7 months. shortly after the first of the year. = 

R. O. Loomis Reserve your copy now! ; . 

. Operating Dept. Type LC-701 Aluminum to Aluminum 
I Georcia Power Co. 
ad ! 
ars e ; 
: Anverson Brass Works inc 
Contract Let for Nine BIRMINGHAM, ALABAMA 
) 
+ Turbines for Soviet Union Salad Rapisseatatives 
- +b ildi : LOS ANGELES 13 Industrial Ene’e & 
Ng The Newp ort News Shipbuilding & us Chamber ar Comuguse Bite. tomar ate Subway Terminal Bide. 

Dry Dock Co. has received an award BUFFALO Bert A. Hansen NEW ORLEANS W. J. Keller 
OT DS of nine 100 Sh tn lntnadilie Matbions 66 Arlington Place 304 Natchez Bldg. 
d : , D. BIR CHARLESTON, 8. C. Butts Electri NEW YORK Theo. B. Dally 
. for installation on the Dnieper River at Supply Co., 14 Anson Street. 26 Journal Sq., Jersey City 6, N. J. 
: Dnieprostroi in Soviet Russia. They will ae aE roan. eee eee ee a 
: replace installations built by the com- CINCINNATI2 L. J. Gregory PITTSBURGH | H. &. Burns 

j eoples Ban g. n 

uae Paty in the years 1929 to 1932 and DALLAS 1 L. R. Ward Co. 8T. LOUIS8 J. W. Ward 

hi : : 

Which were destroyed during the war in 403 Southland Life Bldg. 235 Roosevelt arene " 

: : ; : N FRANCISCO 5 Waltham, De Witt 

soy The new equipment will have at Teae Wasco Street ies eS Rrea 632 Monadnock Building. 

-" 15 percent greater output than DETROIT 2 _Koehler-Pasmore Co. SEATTLE 4 D. H, Landin 

€ original installation. enter 
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PROFESSIONAL SERVICES 


DANIEL W. MEAD 
F, W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, W: Supply, 
Flood Control, Engineering Problems relat ) 
Water Rights and’ Water Power Law. Avpraisale 


New York City, 50 Church St, 





FORD, BACON & DAVIS, Inc. 


ENGINEERS 


DESIGN ¢ CONSTRUCTION 
VALUATIONS e« REPORTS 
New York—Philadelphia—Washington—Chicago 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems, 


11 Park Place, New York City 
_y. 36°State Street, Albany, N. Y. 








































FRANK F. FOWLE & CO. 


Electrical and Mechanical 


BLACK & VEATCH 


Consulting Engineers 
Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


ARTHUR L. MULLERGREN 


Engineering-Management 
Public Utilities—Natural Gas 
Kansas City, Mo. 















ENGINEERS 
35 East Wacker Drive Chicago, IIl. 
































E. J. CHENEY AND CO. | |. GILBERT ASSOCIATES, Inc. 
ENGINEERS AND CONSULTANTS DESIGN, Greeekock Oramane a MAINTAIN 
Economic and Business Surveys INDUSTRIALS AND PUBLIC UTILITIES 

Valuations and Reports Reports _* Rates ¢ Labor relations « Safety « 


Rate and Rate Case Analyses sot ae ° Costs ~ aaie leas 
roadway . a’ na. Tress g. 
61 Broadway New York New York Reading, Pa. ~ washington, D. C. 


PUBLIC UTILITY ENGINEERING 
& SERVICE CORPORATION 


Consulting Engineers 


Design Operations 
Steam—Hydraulic—Gas 
281 S. La Salle St. Chicago 4, Til, 





HUGH L. COOPER & CO. INC. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants, 


30 Rockefeller Plaza New York 


FREDERIC R, HARRIS, INC. 


ENGINEERS CONSTRUCTORS 


MANAGEMENT 
NEW YORK 


Houston 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 
THE ONE-STEP METHOD 


Bill Frequency Analyzer 
102 Maiden Lane New York 










DAY & ZIMMERMANN, Inc. HAUG & DRUM SANDERSON & PORTER 








ENGINEERS RESEARCH LABORATORY . Engineers and Constructors 
ELECTRICAL CONSULTING ENGINEER Sue tte 
Design - Construction - Management or the 
Electronics - Industrial Controls - Street Lighting FINANCING—REORGANIZATION— 
Investigations and Reports Generation - Transmission - Distribution DESIGN—CONSTRUCTION— 
eA == cmicaao 255 Hazel Ave. Glencoe, II. INDUSTRIAL and PUBLIC UTILITIES 
) 


MUOA MAGN packard Building 


(A Chicago Suburb Chicago New York San Francisco 








DOBLE INEERING COMPANY 
. Insulation Engineers HENKELS & McCOY 


Field T and Maintenance of High Tension ‘ h truct ‘ 
cer sees | ene. Sy mw (Electric & Telephone Line Cons ton Oo.) 


SARGENT & LUNDY . 


ENGINEERS 


munications. Wood pole transmission lines 
Office and Laboratory: Medford Hillside, Misctrie Disitbation 4nd wmiatenases 140 South Dearborn St. 
Branch Office: 20 N. Wacker Dr. Chicago, Ill. Philadelphia, Pa. Chicago, III. 





Ebasco Services Incorporated | HOOSIER ENGINEERING STONE & WEBSTER 
Industrial Divtston COMPANY ENGINEERING CORPORATION 


Fin pee eV hoe capa “ Erecting Engineers 2 ‘ —- = ae eit 
ancial an perating ‘Consultation . as : . eports ¢ Examinations ¢ Appraisa 
Investigations and Reports Transmission Lines, Substations Consulting Engineering 


Consulting Engineering oe & &. oo lee BOSTON « NEW YORK + CHICAGO « HOUSTON 
327 South LaSalle Street, Chicago, IL 
Two Rector Street New York 136 Liberty St., New York PITTSBURGH ¢ SAN FRANCISCO « LOS ANGELES 





WELSBACH ENGINEERING AND 
MANAGEMENT CORPORATION 


Engineering - Electrical Construction - 
Management - Electric and Gas Street 
Lighting Maintenance 
1500 Walnut Street Philadelphia 2, Pa. 


ELECTRICAL TESTING 


LABORATORIES INC. 
Field and Laboratory Tests 
Electrical © Mechanical ¢@ Physical 


Chemical 
INSPECTION ¢ ANALYSIS ¢ RESEARCH 
TIFICATI 


ON 
2 East End Avenue at 79th St., New York 21, N.Y. 





WILLIAM S. LEFFLER 


succeeding 
CHARLES F. LACOMBE—WILLIAM §. LEFFLER 
Engineers—Economiste 






RATE RESEARCH von SALES RESEARCH 
POST-WAR PLANNING 
Rate Cases 













































H. F. FERGUSON 


Consulting Electrical Engineer 
Expert advice on location and purchase of right of 
way. 

Industrial plant layouts & surveys. Rate com- 
parisons. 

288 Alameda Avenue Youngstown, Ohio 


CHAS. T. MAIN, INC. 


Engineers - 
Boston, Mass. 


Bilectric, Steam and Hydraulic Projects. 
Investigations, Reports, Designs and 
Appraisals, 


THE J. GS. WHITE 

ENGINEERING CORPORATION 

Design © Construction © Reports ¢ Appraisals 
80 Broad Street, New York 4 





WHITMAN, REQUARDT 
AND ASSOCIATES 


ENGINEERS — CONSULTANTS 
Power Plants — Industrial Plants 
Steam and Electric Distribution Systems 
Waterworks and Sewerage 
Reports—Plans—Supervision—A ppraisalé 
1304 St. Paul Street Baltimore 2 Mé 

















ROBERT E. FOLEY 
CONSTRUCTION CORPORATION 


Rural Lines—Transmission Lines 
Fire Alarms—Telephone Lines 


48 Griswold St. 






J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


120 Broadway, New York 






















Binghamton, N. Y. 
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POSITIONS VACANT 
RODUCTION ENGINEER — fractional h.p. 





electric motors. Should have specialty back-, 


le phase motors, having devoted 

pnd dn eto efficient mass production. Line 

mal have limited size range. Engineering de- 

experience desirable for development of 

ore for tooling and production. Permanent 

ronnection with outstanding Southern Cali- 

oe ja manufacturer entering household ap- 

a field. Send detail of experience and 

P ronal qualifications to A.W.A., Box 68, Sta- 
Fon K, Los Angeles, California. 


ee 

STATION operator experienced in 

Pier renance heavy hydraulic equipment, 

cially reaction turbines, required by Public 

Dulity in Brazil. Should be capable taking 

rge of operation large modern hydro electric 

7 ant. Location healthy. Give complete resume 

perience, references, marital status and sal- 

ary expected. P-763, Electrical World, 330 W. 
42nd St., New York 18, N. Y. 


2 See 

ERS—SEVERAL engineers with dis- 
ween training and experience with utility 
company in the east. Applicants must have 
technical background; possess a good person- 
ality, and preferably not over 40. Submit de- 
tails of education, experience, character, draft 
status, and availability. Send photo with letter. 
p-769, Blectrical World, 330 W. 42nd St., New 


York 18, N. Y. 


learn 
WANTED — DESIGNING electrical engineer. 

Experienced in conduit fittings and switches. 
P-770, Electrical World, 520 N. Michigan Ave., 
Chicago 11, Ill. 


pe 
WORKING FOREMAN, for electrical repair 

shop doing large and small work of all types, 
good opportunity, good pay for right man. Box 
1029, Mitchell Advertising Agency, 1 Beekman 
St. New York City. 


pa 
SUPERINTENDENT — Of Municipally owned 

electric and water utility in a small Wisconsin 
City. Complete charge of all operations, in- 
cluding office and purchasing. Non-partisan 
board managed. Permanent. Give experience, 
education, age, personal characteristics and 
draft status. P-771, Electrical World, 520 N. 
Michigan Ave., Chicago 11, Ill. 


EMPLOYMENT SERVICE 


SALARIED POSITIONS — This advertising 

service of 34 years recognized standing ne- 
gotiates for high salaried supervisory tech- 
nical and executive positions. Procedure will 
be individualized to your personal require- 
ments and will not conflict with Manpower 
Commission’s. Retaining fee protected by re- 
fund provision. Identity covered and present 
position protected. Send for details. R. W. 
Bixby, Inc., 262 Delward Bldg., Buffalo 2, N. Y. 


POSITIONS WANTED 


ENGINEER—Mechanical electrical experienced 
in design, construction, operation including 











generation, transmission, 
dustrial plants. Also planning and develop- 
ment work. Presently employed—desire 
change. PW-764, Electrical World, 520 N. Mich- 
igan Ave., Chicago 11, III. 


ELECTRICAL ENGINEER, with over 20 years 

electric utility experience, specializing in sys- 
tem planning. Desires permanent connection 
offering opportunity for advancement. PW- 
772, Electrical World, 330 W. 42nd St., New 
York 18, N. Y. 


SALESMEN WANTED 


WANTED—SALESMAN who has experience on 

transformer sales and repairs, covering New 
England, New York State and Pennsylvania. 
We want a high type man who has had engi- 
neering experience on transformers and power 
apparatus. SW-751, Electrical World, 330 W. 
42nd St., New York 18, N. Y¥. 


distribution and in- 








DESIGN AND sales engineer wanted. Nation- 
‘ ally known lighting fixture manufacturer, 
n business over twenty years, located in Cleve- 
land, has opening for a design and sales engi- 
er This is a permanent executive position. 
Tite fully, detailing your experience, employ- 
ment record, age, religion, education and sal- 
o desired. All applications will be treated in 
strict confidence, SW-767, Electrical World, 330 
- 42nd St., New York 18, N. Y. 


Additional 
Selling & Business Opportunity 
Advertising on page 208 
————————————— 


tsneevencroeeencnneennaneenerreredesseespene ce peoeEneN De orseusroresaoaneesseee: 


MANUFACTURERS AGENT 
Representative with long experience and excellent 
arn with electric utilities in New England 
wuality “e interested in one or two lines of top- 
coparct tansmission, distribution, or underground, 
: fo of the sies = Nek, Present principals 
interested. write replies strictly confidential. tf 
RA-768, Electrical World 
330 West 42nd Street, N. Y. C. 


| 


SO eOOUReCEDeDeR eC SOOO EDEE EE EEEDOEOEE EDEL OEeraneereOeONECeeTEEeEOeeeEeN er oe eben enee sees es ORS ESEORESRODOD ONCE GEOL SSOROSDOSEOEDS EROS HeNOeOCDT SR OCOSSOROSSSNSRSLORELESEDeCEEEDSeeeE EO NeeRS LE tERSSsbereencannecen-cnenceeneer’, 
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ELECTRICAL 
DESIGN 
ENGINEER 


A graduate electrical engineer, 
30 to 40 years of age, possessing 
supervisory ability, experienced in 
the design, layout, and specifica- 
tion of electrical equipment for 
chemical manufacturing plants. 


Applicant should be well 
grounded in the fundamentals of 
electrical theory and have a work- 
~~ knowledge of ‘practical electri- 
cal problems. 


Give full experience, education, 
age, present salary and salary ex- 
pected. Enclose snapshot. 


It will be necessary to observe 
the rules and regulations of the 
War Manpower Commission. 


Location — Wilmington, Dela- 
ware. 


Postwar opportunity. 
E.|.duPontde Nemours &Co. 


Personnel Division 
Wilmington 98, Delaware 


RO 











ENGINEERS 
ELECTRICAL | 


and 


MECHANICAL 


CAPABLE OF DESIGNING 


PRECISION 
ELECTRICAL INSTRUMENTS 


INSTRUMENT PARTS 


CIRCUIT BREAKERS 
AND SWITCHGEAR 


OLD ESTABLISHED COMPANY, 
AT PRESENT ENGAGED 
IN WAR WORK 


EXCELLENT PEACETIME 
OPPORTUNITIES 


WRITE TO ROLLER-SMITH STATING 
QUALIFICATIONS, AGE, DRAFT STATUS, 
EXPERIENCE AND SALARY EXPECTED 


Roller-Smith 


1766 W. MARKET ST.., 
BETHLEHEM, PA. 
MANUFACTURERS OF PRECISION 
ELECTRICAL INSTRUMENTS 


CIRCUIT BREAKERS AND 
SWITCHGEAR 


(Auction Advertising—page 208) 
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CUUOUEEOEEOUSOGEORUCEEOOOUOCOOOCRRERODEROOCOGRUGEESOOCOOOSOTRDOOOSEESE DOS COREE FORGET DeROROeRDOSSE TOE TOET OCDE RGRE EE ODT DOCETt SeRREED: 


WANTED 


DEVELOPMENT 
ENGINEER 


For the development and manu- 
facture of stainless steel and 
alloy steel welding electrodes 
and coatings. Chemical and 
metallurgical background pre- 
ferred. Position has excellent 
postwar possibilities as this 
man is to understudy our only 
engineer who is in this activity. 
Address 


P-755, Electrical World 
330 W. 42nd St., New York 18, N. Y. 








ee 


WANTED 


EXECUTIVE ENGINEERING 
ASSISTANT 


Large midwest electric utility wants 
graduate engineer about 30 to 35 for 
work in the fields of rates, rate regula- 
tion, cost of service allocations, depre- 
ciation studies, etc. 


Specific experience in any of the fields 
will be helpful. Familiarity with elec- 
tric utility property, a keen analytical 
mind, efficient job organization habits 
and a better than average ability in 
clear and effective expression are 
essential. 


The position is a permanent staff posi- 
tion and offers excellent opportunity to 
a young engineer with ability and 
initiative. 

P-759, Electrical World 
620 North Michigan Ave., Chicago 11, Ill. 


OPPORTUNITIES! 


in 


New and used equipment 

recently released from service 

by a number of electric and 
gas utility companies. 


CS 


POWER PLANT EQUIPMENT 
CONSTRUCTION EQUIPMENT 
SUBSTATION EQUIPMENT 
TRANSMISSION LINE 
MATERIALS 


Cw 


Send for new list,... to 


APPARATUS EXCHANGE 


EBASCO SERVICES INCORPORATED 
Two Rector St. New York, N. Y. 












BY ORDER OF 


DEFENSE PLANT CORPORATION | 


A Subsidiary of RECONSTRUCTION FINANCE CORPORATION 


2 AUCTION SALES 


BOTH SALES AT THE ALUMINUM PLANTS LOCATED 


Py 


oanennsnanee 


AT 47-01 GRAND AVENUE S AT REED & PEARL STREETS z 
MASPETH, LONG ISLAND A BURLINGTON, NEW JERSEY : 
THURS., FRI. & SAT. L ON., TUES. & WED. i 
NOV. 30, DEC.1&2 | DEC. 4,5, & 6 : 
at 10:30 A. M. at 10:30 A. M. 5 


INSPECTION AT BOTH PLANTS NOV. 24, 25, 27 & 28 


$500,000.00 


SURPLUS GOVERNMENT WAR PROPERTY 


ELECTRICAL SUPPLIES 


LARGE QUANTITIES CONDUIT, WIRE & CABLE 
CONDUIT FITTINGS — CONDUIT BODIES, WIRING DEVICES— PORCELAIN & 
GLASS SAFETY SWITCHES, PANELS—LIGHTING FIXTURES, REFLECTORS — 
FLOOD LIGHTING EQUIP. — POLE LINE MATERIAL — TRANSFORMERS —INSU- 
LATING MATERIALS — STARTING SWITCHES : 


PLUMBING & HEATING SUPPLIES 


JENKINS, LUNKENHEIMER, CRANE, WALWORTH, FAIRBANKS, BRONZE, IRON : 
BODY, STEEL VALVES, ASS'D SIZES, GATE, GLOBE, O. S. Y., QUICK-OPENING. 


ELLS, SES, CROSSES, BUSHINGS, G. UNIONS, FLANGE UNIONS, NIPPLES, STEEL 
FLANGES, RETU RN BENDS, COUPLINGS, "CAPS. PLUGS, FLANGED FITTINGS, EXPANSION 
JOINTS, DRAINAGE FITTINGS, DRESSER COUPLINGS, STEAM TRAPS, AMMONIA VALVES. 


CORPORATION PIPE & FITTINGS 


VALVES, PIPE & FITTINGS FROM 3" TO 24" 


PLUMBING TOOLS—HARDWARE 
CHAIN TONGS, 18" TO 48", PIPE WRENCHES, BENCH VISES, BEAVER STOCKS, 
MONKEY PIPE THREADING MACHINES, PIPE CUTTERS—MACHINE BOLTS, 
SCREWS, RIVETS, NUTS, LAG BOLTS, HOSE, DRILLS, END WRENCHES, STILSON 
WRENCHES, HACK SAW BLADES, TOOLS, PAINTS, SOLDER, CHISELS, HICKEYS. 
Flat Bars, Angle Iron, Reinforced Steel, Channels 


LUMBER: TIMBER & DIMENSION LUMBER, TOOL BOXES, LADDERS, CELLOTEX DOORS, 
OARD, ee te SHANTIES, FABRICATED. EASY TO ASSEMBLE, 
EXCELLENT FOR GARAGE; CHICKEN HOUSE, FISHING CABINS; PAINTS. 


CONSTRUCTION MATERIAL EQUIPMENT & TOOLS 


EE JACKS, CHAIN HOISTS, % to 10 TONS; POWER SAWS, CONCRETE JAGER es 
ans RILLS, RUBBER-TIRED BUGGIES, SCALES, STEEL BLOCKS, TARPAULINS, STE 


MANY ITEMS IN ORIGINAL PACKINGS 


ALL BIDS ARE SUBJECT TO APPROVAL OF DEFENSE PLANT CORPORATION. 
FOR GENERAL INFORMATION AND CIRCULAR APPLY TO 


SURPLUS LIQUIDATORS, INC. 
JACOB GOLDBERG—Pres. and Auctioneer 
Executive Offices: 1775 Broadway. N. Y. C. Phones: Circle 6-0046-1 


Zoansenseesenzerses ODRDEDOOE DIED ODSSRS PES SRGRSCReSReRCeReseeteseseccessececearese OORORSCROOLOSED ERE EEDeSeeeDOCSERETeSeesseeceesenecseD 


UORNUOOADADNDDOORDONODODODONOOORORDOODOREDOORD 


AUAAARODDDDEOOREDDODRARANDRORREDOReRe ROTEL OLGA DDEDNLLOGDAOUD DOLLARD GRANADA NALD DADO DAOORORA DE RORAeceeedececenenenedenenneedecenanrecnenenesennesenesanenendcscnosaceceeaisccsendedeccnenncscnedoneds: OARaeaennasadeasesdnenddeneecdassneodecatonesedisnscnescosoesdescnscnnedncssosscescecsscancescnonsonsndcncdscncnsedd): 


sunensenecessnecenensscssseessssoeenceenes 


FOR SALE 
Gas Meters, 3, 5 and 10-light 
Glass and Porcelain Insulators WATTHOUR METERS 
Demand Registers 
Glass Meter Covers 


ATLANTIC ELECTRIC METER CO. 


214 ae 41st Street New York 17, N. Y. 


SRSUEUSDONSLOSE EERE SSEBERDOSE SESE HOOOoeE nNONSLOONEOSUTTEAERSEeNSEReEoEseE COU RUROREEOCeneceeee ne Nenesenecarooocossocceceseenecececens| eeencen: one eeeaeceorneresseeeetsesescesees 


snseepeneses toons onsoReceseessuenesaneecncenecovesecsenenssisccsceconeeatentensssesseenecscemeseeccscsenescsencesesseerenssssosssaseneans 


Wanted to Purchase 


Other Electrical Equipment 


WANTED 
EQUIPMENT ELECTRICAL 


To be manufactured in Canada for sale in Canada 
and British Empire under ~ send or other arrange- 
ments. Please send yo! 


ELECTRICAL MFG. CO., LTD. 


qTOUORGEOROGUSAGCOGEAGOOOORAGRDORESCOGEOCOROGRESASOOREROSERAeeeLecRERes esas seeseeetenbecescesess: jeneeenseeaey 


FOREIGN INVENTIONS 


Copies of Foreign Patents furnished on any 
electrical aa material and processes. 


. H. Schaner 
425 West ate St. 


lew York, N. Y. 


‘COONRN RENN eeRReeEeecoeeeceeeeeeeteenceetes: 
ORGROLONODEREREDEeCEREETEDEEeCOtEeEDe: 





MONTMAGNY, CANADA 20 years expe ae : 
Lic. Prov. LV 87-15P : 
“epmenemescenensnesseeese: OUOCENeN Ns neenanseec teense tes tncttecenecescoensssesecceseers: titel ht 
208 ELECTRICAL 
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FREQUEN 


CHANGER | 
























jo 
; 4-1 
| 1000 KW, 460 volts, 3 phase, 25] iil 
: cycle, ; 

300 RPM, 1570 amperes, serial] * 
4,900,000, 

1250 KVA 0.8 p.f. 50-deg. rise 
General Electric, type ATILE & i? 
10-1250M-300, with amortisli #3 
seur winding, with 33 KWEE ! 
disconnected exciter, with i 

1400 HP 460 volts, 3 phase, oh & 
cycle, + 

i} 300 RPM General Electric,- 15708 § 1-1 
i ampere, ras 
| 1250 KVA pf. 0.9, 50-deg, pel Bim 
: ATI-24.1250M- 300 forth ChE 
i with amortisseur winding, a 
i a 
s 

| CHICAGO ELECTRIC CO. | f= 
i] 1314 W. Cermak Rd. Chicago, ii,’ = 
i — 


‘LUE0000001 06608 cece cpesEDonens sesgRaRTEns be te Pet 861114 roSROEI DET OE DET TERT 


Fonsuvovervvenevasennensossseneuessesnescesscsssoessesazesseete 


—Teevennenecscensenenssececceeceneccenenonessscccecsenssonccoscnecosgcnsnsyceees 
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FOR SALE 


LOCOMOTIVES 


30- Ton Diesel-Elect 





85.Ton Baldwin saddle tank 2-8-2. Olt fue, 


CARS 


2—Western Air dump cars, 30 yards capacity 
6—All-steel 50-Ton Gondolas. — 


LOCOMOTIVE CRANES 


35-Ton McMyler-Interstate. Steam. 
ae -Ton McMyler- ee ta Steam. 
on Browning. Stea 
15-Ton industriat- Brownhoist. Gasoline. 50 ft. boom. 


GASOLINE CRAWLER 
CRANES 


ty ey 24 ft. boom, Caterpilla 
ae & H 600, 60 ft. boom, shovel front and drag- 


1—<Bbyers Bearcat 30 ft. boom, 34 swing. 
GASOLINE TRACTORS 
a aaa Model K, (one with blade; one 
1—International T-35, with angle dozer 
'—Caterpillar Model D- —_ with blade 
i—Cletrac 40-30, with blad 
THE HARVEY LEFEVRE CO. 
500 Fifth Ave. New York 18, N. Y. 
TELEPHONE PENNSYLVANIA 6-3175 
ounesussuosssnnesccsocensssteesteseese™® 


aseasaconslty sjovnsossantnvnssetebseansteanaasqanscengnnpsosaasagnaosaatisoaddanestestteteenessincewete 











SALES 
ENGINEERS WANTED 


Experienced electrical men, familiar with 
low voltage distribution systems to act 
sales specialists in important — 
Offices on following: Pane 
switches, enclosed circuit breckers, oe 
duct and load centers. Men 0 
receive full training at factory at com 
pany’s expense before assignment. Wile 
to Supervisor, Technical Employment, 906 
Fourth Avenue, Pittsburgh, Pennsylvania, 
for application form. 


WESTINGHOUSE 
Electric & Manufacturing Co. 
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POWER FOR PRODUCTION 


MOTORS GENERATOR SETS 


4-150 KW, 250 volts, Allis-Chalmers, sync. 
i-15 KW, 125 volt, General Electric, squirrel 


j=15 KW, 250 volt, General Electric, squirrel 


4 KW, 125 volt, General Blectric, squir- 
rel cage. 


MOTORS—3 PHASE 60 CYCLE 


1-350 HP, 300 RPM, 440 volt, G.E. slip ring. 

1—$00 HP, 720 RPM, 2200 volt, G.E. Sl. Reg. 

j—$00 HP, 450 RPM, 440 volts, General Elec- 
tric slip ring. 

1-250 HP, 600 RPM, 4000 volt, G.E. sync. 

1-250 HP, 600 RPM, 2200 volts, G.E. slip ring. 

1-150 HP, 1800 RPM, 440 volt, General Elec- 
tric, squirrel cage. 

#-150 HP, 1200 RPM, 2200 volt, Westing- 
house, squirrel cage. 

j—150 HP, 600 RPM, 440 volt, General Blec- 
tric, squirrel cage. 

1-500 HP, 900 RPM, 440 volt, Lincoln, sl. rg. 

|—150 HP, 400 RPM, 440 volt, G.E., sq. cg. 

j—145 HP, 600 RPM, 220 volt, General Elec- 
tric, synchronous. 

j—125 KVA, 900 RPM, Westinghouse, syn- 
chronous. 

1-100 HP, 900 RPM, 440 volt, G.E., slip ring. 

$100 HP, 720 RPM, 440 volt, G.E., slip ring. 

1-100 HP, 72 RPM, 440 volt, G.E., sq. cg. 

1-100 HP, 720 RPM, 440 volts, General Elec- 
tric slip ring. 

i—100 HP, 600 RPM, 440 volt, G.E., slip ring. 

1100 HP, 600 RPM, 440 volt, G.E., sq. cg. 

i—100 HP, 514 RPM, 440 volt, G.E., sq. cg. 

1100 HP, 450 RPM, 440 volt, G.E., sq. cg. 

1— 90 HP, 400 RPM, 650 voit, Cr. Whir, sa. cg. 

I— 75 HP, 900 RPM, 4000 volt, Elec. Mach. 
syn. 


1— 75 HP, 900 RPM, 220 volt, Fairbanks 
Morse, slip ring. 

1—75 HP, 900 RPM, 440 volt, G.B., sq. cg. 

1—75 HP, 720 RPM, 440 volt, Westghse,. slip 
ring. 

1— 75 HP, 720 RPM, 440 volt, G.E., sq. cg. 

1— 50 HP, 900 RPM, 440 voit, G.E., slip ring. 

1— 50 HP, 900 RPM, 440 volt, G.E., sq. cg. 

1—200 HP,. 440 .volt,.600 RPM, Crocker- 
Wheeler, slip ring. 


MOTORS—D.C. 230 VOLTS 


2—450 HP, 400 RPM, G.E. 

1—250 HP, 760 RPM, Electro Dynamic. 
1—150 HP, 750 RPM, Electro Dynamic. 
1—150 H.P. 500 RPM, General Electric, MPC. 
1—125 HP. 600 RPM, Westinghouse, SK. 
1—100 HP, G.E., 675 RPM. 

1— 50 HP, 750 RPM, Westinghouse, type SK. 
1— 50 HP, 700 RPM, Crocker Wheeler. 

1— 40 HP, 775 RPM, Westinghouse. 


TRANSFORMERS 


2— 400 KVA, G.E., 4156-240/480 v., Scott taps. 
3— 300 KVA, Pittsburgh, 7800/440 volts. 
3— 200 KVA Allis Chalmers 2200—220/110. 
3— 150 KVA, G.E., 33,000 2300/4000 Y. 
3— 150 KVA, General Electric, 2400/240/480 
volts. 
3— 100 KVA, Westinghouse, 11,430/250 volts. 
1— a. KVA, Pittsburgh, 1375/2750-110/220 
volts. 
3— 100 KVA, Westinghouse, 13200 250 volts. 
3— vy KVA, General Electric, 2200-220/110 
volts, 
75 KVA, G.E., 13,500-7500/440 volts. 
75 KVA, G.E., 2200/220/110 volts. 


Sik 
Qe 


75 KVA, G.B., 2400/4800/120/240 volts. 
75 KVA, G.E., 3 phase, 4156Y-120/208Y. 
50 KVA, General Electric, 2200/220/110. 
60 KVA, Phgh., 7500/15,000 volts-110/220 
volts. 
3—37% KVA, General Electric, 2200/220/440. 
2— 30 KVA, Allis Chalmers, 3 phase, 4156Y/ 
120/208Y. 
aot 25 KVA, G.E., 220/110-20/110 volts. 


15 KVA, G.E., 2300-115/230 volts. 
MOTORS—VARIABLE SPEED 230 VOLTS 
1— 90 HP, 470/940 RPM, General Electric. 

75 HP, 525/1575 RPM, Electro Dynamic. 

35 HP, 500/1500 RPM, Westinghouse. 

30 HP, 225/900 RPM, Crocker Wheeler. 

30 HP, 400/1200 RPM, General Electric. 

25 HP, 300/990 RPM, Electro Dynamic. 

20 HP, 750/1500 RPM, General Electric. 

15 HP, 300/1200 RPM, G.E, 

1—13/18 HP, 350/1200 RPM, Electro Dynamic. 

2—11% HP, 500/1500 RPM, Westinghouse, 
type SK. 

1—5 HP, 600/1200 RPM, General Electric. 

1—5 HP, 450/1800 RPM, Crocker Wheeler. 


1—5 HP, 400/1600 RPM, Diehl. 
1—5 HP, 225/900 RPM, Electro Dynamic. 


INSTRUMENTS 
25—Westinghouse type U recording ammeters 
with split cure CT. 


25—Westinghouse type U 
meters. 


TURBO GENERATORS 


600 KW, Terry dual bleeder condensing Tur- 
bine only. 

1—500 KW, G.E., 3 ph., 430 volt, 

1—375 KVA, Westinghouse, non-condensing. * 


bleeder. 
1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 
1—300 KW, G.E., 3 ph., 60 cy., 220 volt, cond. 


— 


recording volt- 


60 cy., 


J.L. HEMPHILL & CO., INC., Power Equipment 


New York Phone: LOngacre 5-3227 


1602 53rd ST., NORTH BERGEN, N. J. 


-TRANSFORMERS-— 


Ne BOUGHT and SOLD 
| 


We have several thousand transformers in stock for prompt 
shipment, and invite your inquiries. 


PIONEER TRANSFORMER REBUILDERS 


We rewind, repair and redesign all makes and sizes. 
One Year Guarantee 


THE ELECTRIC SERVICE CO., 
‘AMERICA'S USED TRANSFORMER CLEARING HOUSE" 


STATION M 


Since 1912 


INC. 


CINCINNATI 27, OHIO 


,Wattneseanernsnnaeccnnensesscenscnenensesuannonnesan: 


Power Equipment 


Released by Utilities & industrials 


Turbines, Generators, Steam and 
Oil Engines, Boilers, Motor Gen- 
erators, Rotaries Transformers, 
Motors, Compressors, Induction 
Voltage Regulators, Oil Circuit 
Breakers, etc. 


Service backed by 40 years’ experience 


BREW, WOLTMAN & CO. 


52 Church St., New York 7, N. Y. 


pe eeneisaelinaiaiahiis jeootenscens: 
_~ VA Ridgeway 3 phase, 60 cycle, 
3600 RPM, 480 vo t, direct connected, 
Elliot-Kerr Condensing Steam Tur- 
e, all in excellent operating condi- 
—_ Offered for immediate shipment. 
or detailed specifications write to 


ALLIED BARREL CORP. 
Oil City, Pennsylvania 


Ae 


Mannan edennetensenenseessnecscecensesessessonecssteneranecacesscenessecssessasscdoooecss 
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SOUEOOOEDDARONORECONsEGeeteceneceececcececcecucesceeenenencvececuscuscescsoecesscsensees’ 


Rotary Converters—3 Ph. 40 Cy. 
Make 
Whee. 


D.C. 

R.P M. Volts 
720 650 
720 250 
600 250 


2300 

2300/4000 
Cy. 

y, 6600 


900 600 
1200 600 
Ph. 25 
500 225/275 
750 225/275 
M. G. Sets—3 Ph. 60 Cy. 
G.E, 360 275 2300/4600 
720 250 2300/4150 
900 250 440/2300 
720 600 13200 
720 250 2300 


BELYEA COMPANY, INC. 


51 Howell Street, Jersey City, N. J. 


G:E. 


ROBERT SCHOONMAKER 


Port Washington. Long Island. NYE 
Phone Roslyn 1220 : 
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New Jersey Phone: UNion 3-2600 


FOR SALE 


SUBSTATION 
and TROLLEY 


1000 KW, 1500 Volt Westinghouse 
Railway Substation Complete 
Equipment consists of 2—500 
KW, 750 Volt Synchronous Con- 
verters connected in series for 
1500 Volts. Switchboards, 
Breakers, Transformer and out- 
door disconnecting switches. 

Transformer is 3 phase, 60 cycle, 
33,000 Volt Primary, 550 Volt 
Secondary. 

101,400 Ibs. 4/0 grooved trolley 
wire @ .6405' per Ib. 

53,500 Ibs. 300,000 CM bare cop- 
per stranded wire .926' per lb. 
me 34"" Galv. Steel Stranded 

able. 

Insulators, Hangers, and all hard- 
ware to make up approximately 
17 miles of side arm trolley. 

All equipment is A-! condition. 


Address: A. L. Kerper 


THE RED RIVER LUMBER CO. 


Westwood, Lassen County, Calif. 


OUENEOURECEDAEOUROAOD NOONE NEO DOGEGEOOEOOEOONGOAGUROSONOOEOGROODORCEOOSODSOGROGCOEOOOGROOHOOOOEOOSGAOEOSOOSOGROEOOOOEROOROOOROGUORDORONDOOOONOORODAORE DODO ORO ROO ADO NO RROEOeROROEOGOROLONOGOOORODDOOEOORDDOCROROOOooEDOGREEELONsROROoED 














Acme Electric & Mfg. Co., The.... 204 
*Adam Electric Co., Frank......... 18 
Allegheny Ludlum Steel Corp.... 149 


*Allen-Bradley Co. .............. 37, 38 
* Allis-Chalmers Mfg. Co... 8, 9, 12, 14 
Aluminum Co. of America........ 77 
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ing fingers on removable element allow safe 

tion away from live parts. Silver plated for 

freedom from overheating. Divided current path 
increases contact pressure during short circuits. 


(Dire te DISCONNECTING DEVICES —Self-align- 
i 


for the circuit breaker, eliminates need for 
nsion rails and saves time in removing breaker 
for servicing. 


Qarteen MECHANISM—A strong support 
2 


SECONDARY DISCONNECTING DEVICES—For con- 

trol relay, auxiliary switch and other small 
V g circuits. Self-adjusting, silver plated. Flex- 
ible members mounted on removable element. 
Contacts closed at Test Position of breaker. 


Quick operating, triple-threaded screw allows 

é wout of breaker to Test or Removal Posi- 

tion. Crank has universal joint to allow operator 
to work comfortably. 


@enetere SCREW AND REMOVABLE CRANK— 


INTERLOCK TRIP SHAFT—Provides safety for 

ircuit and operator by actuating trip mech- 
: m whenever the breaker is moved into or out 
contact. Current cannot be broken on discon- 
necting devices. 


INTERLOCK SLIDE—Connected to trip shaft, 

BS Ca be moved to expose end of drawout 

ca allow removable crank to be attached. 
cannot be in place with breaker closed. 


PERATING MECHANISM —O: i 
F —Operating handle, 
2. a for both manually and electrically 
b . weakers, disconnects automatically from 
a, en door is opened. Manual operation 
only a ninety degree turn of the handle. 


Details of I-T-E Drawout Switchgear 
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_ = is a specific reason behind each of the Multumite 
switchgear details described here . . . either improved per- 
formance, safety or convenience. Close study will indicate 
how completely every contingency is provided for and the 
thoroughness with which each detail is engineered. 


Only a few of the many features necessary to proper circuit 
breaker protection are mentioned. Catalog 6002 fully identi- 
fies and illustrates the requirements for dependable perform- 
ance, safety and convenience in control and distribution of 
electric power. Call your nearest I-T-E representative for 
Catalog 6002 or write to I-T-E Circuit Breaker Company, 19th 
and Hamilton Streets, Philadelphia 30, Pa. 


Representatives in Principal Cities 
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A typical 17-year service record on 


Nonpareil Turbine Oil shows... 


AN ACCURATE RECORD is kept of 
every fill of guaranteed Nonpareil 
Turbine Oil. A typical record is 
shown above. It covers the last few 
years of a 17-year-old installation of 
Nonpareil. 

Note the acidity does not exceed 
0.05 mg. KOH/gm., even after this 
long period of service, and oil color 
is still light, 14TAG-Robinson. Only 
a bag type, continuous by-pass filter 
has been used. The oil has never been 
removed from the turbine system for 
treating, resting, or settling. No 


“sweetening” oil has been added, and 
only a small amount of make-up oil 
was needed. 

There are hundreds of examples 


: like this, where Nonpareil Turbine 


Oil has been in use 10 years or longer 
with practically no maintenance and 
no lubricating troubles. A Standard 
Oil Lubrication Engineer will be glad 
to explain why the “guaranteed” low 
acidity of Nonpareil Turbine Oil is 
practically a guarantee of lower tur- 
bine lubrication costs. Call the 
nearest local Standard Oil Company 


No excessive acidity 
No oil deposits 
No oil-change 
No oil treating 


(Indiana) office, or write 910 S. Mich- 
igan Ave., Chicago 80, IIl., for an En- 
gineer. In Nebraska, write Standard 
Oil Company of Nebraska, Omaha 2. 


Gasoline Powers the Attack... 
Don’t Waste a Drop! 


Et 8 788 ee 
TURBINE OIL 


STANDARD OIL COMPANY (INDIANA) ee 


* LUBRICATION ENGINEERING 





